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FOREWORD 


OR SEVERAL years the National Institute of Mental Health 
has supported an extensive program of research in psycho- 
pharmacology. This research has proceeded along many different 
lines, such as synthesis of new drugs, exploration of the biological 
and psychological mechanisms of drug action, development of 


new screening techniques, and clinical evaluations of drugs for 
mentally ill patients. 

While much of this research has relevance, of course, for the 
use of drugs with children, the Institute felt that a conference 
pointed directly at the problems of child research in psycho- 
suse ames was meceeany and important. The obstacles in- 
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PREFACE 


HE CONTENTS of this volume are based primarily upon 
Tine proceedings of a conference on Child Research in Psycho- 
pharmacology, sponsored by the Psychopharmacology Service 
Center of the National Institute of Mental Health. The conference 
was held at the Hotel Statler in Washington, D. C., on October 27, 
1958,* and was chaired by Dr. Milton J. E. Senn. Following brief 
welcoming remarks by Dr. Joseph M. Bobbitt, Assistant Director 
of the National Institute of Mental Health, and Dr. Jonathan 
O. Cole, eight formal papers were presented, each accompanied 
by one or two discussions. Along with Dr. Senn’s closing com- 
ments, papers based on these contributions constitute Chapters 2 
through 10. 

The conference participants represent such diverse disciplines 
that I would expect that any professional worker or advanced 
student interested in drugs or children might benefit from 


(no pun intended! ), I thought it might be both appropriate and 
helpful to the reader to include two special chapters: (a) a brief 
‘overview of general psychopharmacology, with emphasis on 
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had to be eliminated. In some instances I have added headings 
and changed sentence structure. At all times I have tried to 
avoid altering the basic meaning. While I would have preferred 
to get the contributors’ approval of these changes prior to publi 
cation, time pressures prevented this safeguard. Hence, final 
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y for all modifications, deletions, and inclusions 
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INTRODUCTORY NOTE 


SEYMOUR FISHER 


T HAS OFTEN been stated that in research, as in other kinds 

of problem solving, answers are fairly simple to obtain—pro- 
vided the questions have been appropriately formulated. The 
Psychopharmacology Service Center, under its general program 
of promoting research in psychopharmacology,* sponsored the 
Conference on Child Research in Psychopharmacology to facili- 
tate the search for relevant and precise questions. 

The primary objectives of the conference were as follows: 

1. To focus on basic short- and long-term problems of drug 
effects on psychological functions, family relationships and com- 
munity adjustment, maturational and developmental processes, 
and the central nervous system; on the type of child (i.e., dis- 
turbed, psychotic, normal, etc.); and on research methodology 
and measuring instruments; 

2. To develop new hypotheses and approaches to the study of 
drug effects in children, taking into consideration historical back- 
ground variables and personality differences; situational variables 
such | as stress, motivation, rewards and punishments; and socio- 
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; ae the participants admirably succeeded in their ep. 
deavor. They were asked to emphasize questions rather than 
answers—questions of philosophical, methodological, and_prac- 
tical importance confronting the clinical and experimental scien- 
tist concerned with drug effects in children. Thus, very little 
research data will be found in the following pages. The reader 
who is interested in “answers”—confirmed and unconfirmed— 
oes oa might do well to consult the references 
volume. 
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Chapter 1 


A SYNOPTIC REVIEW OF PSYCHOACTIVE DRUGS 
JonaTHAN O. CoLe AND C. JELLEFF CARR 


INCE 1953 increasing numbers of drugs of reported usefulness 

in the treatment of psychiatric conditions have been de- 
veloped and are now available to the practicing physician for use 
in the management of a variety of mental illnesses (2, 8). The 


majority of these compounds have yet to receive any thorough, 
well controlled study of their usefulness, even in the schizophre- 
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eee drug groups to be considered are: the major tranguj. 
e mai 


izers, those with apparent or confirmed efficacy in the treatment 
of hyperactivity and disturbed behavior in psychotic patient; 
the minor tranquilizers, those with reported but generally un. 
confirmed efficacy in the treatment of neurotic and psychosomatic 
reactions; the nonbarbiturate sedatives and calmatives; and the 
antidepressive agents, most of which are also central nervow 
system stimulants. 

Considered by major chemical groups, one finds in the class 
st Seas = phenothiazine derivatives and the rav- 
found the Dabeat a Sas the minor tranquilizers are 
(Table II). The oe lese. erivatives and the substituted diols 
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disturbed behavior shared by the other phenothiazines; for this 
reason, it is not included in Table I. A number of the newer 
phenothiazines, including perphenazine, prochlorperazine, and 
trifluoperazine have some stimulant effect in some patients. 
Mepazine, while not apparently a stimulant, has been described 
as useful to elevate mood in some depressed patients. 

Despite these limitations, the classification has the advantage 
of grouping together drugs apparently similar in pharmacological 
action and clinical utility. This \classification will serve a useful 
function until research at the basic and clinical levels permits a 
more rational and specific classification to be developed. It is 
evident from this discussion that distinctions between tranquiliza- 
tion and sedation, and between central nervous system stimula- 
tion and alleviation of affective depression cannot be drawn with 
clarity and assurance at the present state of our knowledge. 


Phenothiazine Derivatives — 
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TABLE I 
PHENOTHIAZINE DERIVATIVES AND RAUWOLFIA ALKALOIDs 
Generic Name Trade Name 
Phenothiazine Derivatives 
chlorpromazine Thorazine (Smith Kline & French) 
mepazine Pacatal (Warner-Chilcott ) 
perphenazine Trilafon (Schering ) 
prochlorperazine Compazine (Smith Kline & French) 
promazine Sparine (Wyeth) 
a Dartal (Searle) 
Sat Stelazine (Smith Kline & French) 
upromazine Vesprin (Squibb) 
4 Rauwolfia Alkaloids 
eserpidine 
rescinnamine Harmony! ( Abbott ) 
reserpine Moderil ( Pfizer ) 
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Prochlorperazine (Compazine). Prochlorperazine is an ana- 
logue of chlorpromazine. In animals the drug has marked anti- 
emetic activity. The drug lowers the biked: pressure of anes- 
thetized dogs when administered intravenously; however, its 
hypotensive effect is about half that of chlorpromazine. Likewise, 
the adrenergic blocking action of prochlorperazine is approxi- 
mately half that of chlorpromazine. 

Perphenazine (Trilafon). Perphenazine has actions and uses 
similar to those of chlorpromazine, but is employed in much 
smaller doses. Its pharmacological actions are qualitatively simi- 
lar to those of chlorpromazine. In animals this drug seems to 
elicit a greater degree of behavior depression accompanied by 
muscle weakness and ataxia than does chlorpromazine. In acute 
animal experiments, the a is ieee half as toxic as 


i] 
i 
it 


in psychopharmac ology 


child research 


8 
gic plocka 


of adr ener 


ge. The agent is an 


degree 
rifluoperazine has about |g ;; 


a ripuoperaine ( stelazine)- T a 8 tin 
of chlorpromazine in an agonizing the emetic af 
the Pivenously injectee apomorphine in dogs. These data sy, 
. a] observations that trifluoperazine is effectj, 1p 
d vomiting in man in a dose far . in 

romazine or prochlorperazine “ 

Tr. 


the treatme 
ne have similar actions on 4 
ne 


that require 
fluoperazine an 
cardiovascular sys 
tensive, and both 


potency. Trifluoperazine is C 
promazine in blocking conditioned avoidance responses j 
IN rats, 


The clinical and pharmacological aspe 
ct . 
Se iibentieved (6). gi pects of trifluoperazine have 
Clinical uses of the ph ee, 
phenoth 
es oh oS An imposing array of evi- 
a very large num controlled clinical tri 
A shits on ber of uncontrolled clinical stud _ 
: of chlorpromazin studies attests to 
6 in both rhs states an hyperactive, disturbed 
, g is apparently effective j es and in manic excitement 
improvement : ective in produci ments. 
target symptonn schizophrenics who do s eee symptomatic 
des s " of hyperactivity ca 8 manifest the classical 
sometimes be ee eatment of acute ot The drug 
a may be so m the treatment oe ee ane 
oo of this Sata less siective neurotic patients. Pro 
1Onally cay; ort, and has e than chlorpromazine 
800 mrp UsBs gx the additi 
also nS Per day j and mal ¢o onal disadvantage ! 
POssegg y in adul nvulsions ; 
quite as €s but to . t patients 4 at dosages higher 
What ea tent ag chlo “SS Serious degr Property chlorpromazin’ 
Mood q, © Severe auto romazine; hei Mepazine may not be 
“sion j Nomic si eff. ever, it may cause some 
ects, and it may eleval? 
€ absence of adequate’ 


ble. ve to be ot ary qualitative judg 
a Lea as more definitive &” 


7 NoPropazate, triflupromaa" 


Synoptic Review of Psychoactive Drugs 9 


CREATE EEE EE Sie ny oat 


“2 
in Pst chopnarn 7 


Chi ; 
en pression 
10 om the gross de Pp Fa 
. -soncification OF the mi 
quite difleree” Jves an intensific .phalograp! 
b Ss eee ie electroencep™ + Vetp™ 
barbitu's ex. AN ee atterns become 
jons ° : ‘ferent behavioral pa re , _ 
i. plishee § ale tions of reserpine 1 the brain ap 
apse, ing ac . Pp 
. of the interest” biochemical change so that the ¢, T 
ion O . ; nat 
to be the product tonin at a high concentration agajp. 


jntain sero 


level of the compound. Recent studies }, 
Jar lev | 


ine also interferes with the Borage and relegs, 
-ephrine in brain cells. These two araines obviously ; 
a a ae le in brain function, and their storage and rele.«, 
a sign ns a a3 administration of reserpine and other drug; 
Aarne es monoamine oxidase is concerned with th 
these amines. 
a oetaies that workers in the Ciba laboratories have bee, 
able to separate the hypotensive and sedative actions of the 
reserpine molecule. Through structural modifications, a new re- 
serpine analogue has been prepared that exhibits primarily hypo- 
tensive activity but only one-twentieth the sedative potency of 
reserpine. Another analogue shows primarily the sedative action 
reserpine, is prompt acting, and has less than one-fortieth the 
Seba Obviously, the dual action of reserpine does 
of the os Rae aS . the molecule, and future exploration 
yisld thembap se ese interesting alkaloids bids fair to 
Clinical use of useful synthetic derivatives. 
other rauwolfia BOC nen alkaloids. Although reserpine and 
s can be effective in the control of dis 


turbed hy * 
peractive . 
to act and to i EN Sin states, they appear to be slower 


© phenothiazines Th :% less potent in this respect than 2° 
ae i highly regrettable lack of eviden 
@_ clan to determine whether cett2i” 


longer can ma 
low extracellu 
shown that reserp 


1 
\| 
id 


es, This be en 
uilizey group of drugs has 
: : use they have bee? used 


Synoptic Review of Psychoactive Drugs 11 


most extensively in anxiety and tension states. As a group, they 
are chemically and pharmacologically similar. 

Available clinical information concerning the scope of useful- 
ness of the diphenylmethane derivatives is not satisfactory. They 
have been less widely studied than the phenothiazines and reser- 
pine, and it is difficult to describe their individual merits with 
assurance. While occasionally these drugs may be useful in the 
treatment of schizophrenic or other psychotic patients, uncon- 
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Anticholinergic compounds like benactyzine have been reported 
to reduce fear and depression, while antiadrenergic drugs reduce 
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some mentally disturbed patients have improved on benactyzine 
therapy, the proportion of such patients showing improvement is 
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Clinical use of diphenylmethane derivatives. None of these 
drugs has been shown to be effective in the treatment of schizo- 
phrenic states. Early reports which suggested that azacyclonol 
might have a specific antihallucinatory action have not been 
substantiated, and benactyzine is said to produce feelings of 
unreality and depersonalization. Large doses of benactyzine in 
normal subjects may produce a state resembling the action of 
mescaline or LSD. A few controlled studies indicate that benacty- 
zine is sometimes useful in the treatment of neurotic conditions, 
and uncontrolled clinical observations indicate that azacyclonol, 
hydroxyzine, and phenyltoloxamine may also have this property. 
It is not possible, at present, to clearly state whether these com- 
pounds are more beneficial in the treatment of different types 
of patients than are the barbiturates or the other minor tran- 
quilizers and nonbarbiturate sedatives. 

Substituted diols. The second group of drugs, those affecting 
the central nervous system without an autonomic co aponent, 
are substituted diols. These are meprobamate and phenagl Ses 
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therapeutic agents caffeine and amphetamine. Recently, the 
drugs methylphenidate, pipradrol, iproniazid, and orphenadrine 
have been added to this category of agents which appear to have 
some favorable influence in psychotic depression. In addition, 
a number of recently announced compounds are apparently effec- 
tive in those psychiatric conditions associated with depression 
and a joyless state of living. 

Amphetamine (Benzedrine). This drug was introduced into 
therapeutics as an agent to produce shrinking of the nasal mucosa. 
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animals of stimulation of cerebral functions. The drug produces 
coordinated hyperactivity with changes in the behavior pattern. 
The effect is differentiated from amphetamine’s psychic stim- 
ulation in that the animals do not show irritability and do not 
develop anorexia. Pipradrol antagonizes to a moderate degree 
barbiturate depression, but it is not effective against severe bar- 
biturate intoxication. The central stimulating action of pipradrol 
has been studied, and the drug apparently activates the reticular 
substance of the upper brain stem, the subcortical area responsi- 
ble for the alerting reaction. This stimulation is transmitted to 
the cerebral cortex as evidenced by loss of the resting pattern 
of the electrocorticogram; faster frequencies and a low ampli- 
tude response are characteristic of the alerting response which 
ensues. Workers studying this phenomenon have concluded that 
these changes from the resting to the alerting pattern may be 
the basis for the altered behavior elicited by the drug. Pipradrol 
appears to be a definite cerebral stimulant without an autonomic 
component in its neuronal action. In this respect it differs from 
the cerebral stimulating effect of the sympathomimetic amines. 

Orphenadrine (Disipal). Orphenadrine is related to the anti- 
histiminic drug diphenhydramine (Benadryl). Its principal phar- 
macological actions are anticholinergic, antihistiminic, and anti- 
tremor. It differs from diphenhydramine in that it elicits no 
soporific effect. The drug is readily absorbed in the gastrointesti- 
nal tract and exhibits a low order of toxicity. Orphenadrine was 
introduced originally for the symptomatic treatment of Parkin- 
son’s disease. It appears to be of some value in mitigation of the 
symptoms of the disease. Subsequently, the psychic activity of 
the compound was discovered. Some workers have placed the 
potency of the drug as a stimulant somewhat below that of am- 
phetamine and its derivatives. Orphenadrine increases the ac- 
tivity of mice when measured in a photocell activity cage. This 
effect is antagonized by reserpine. In spite of its apparent stim- 
ulating properties, orphenadrine prolongs the sleeping time of 
mice injected with hexobarbital. The drug does not inhibit the 
Conditioned avoidance response in the rat. 
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fully in children whose problems centered around their hyper- 

active, distractible, variable behavior, and who usually were 

handicapped by a short attention span and erratic performance. 

In the majority, but not all, of these children the results were 
gratifying. 

Methylphenidate, pipradrol, deanol, and orphenadrine, on 
the basis of the available uncontrolled clinical studies, may not 
be more effective in the treatment of severe depressions than 
the amphetamines, though they may lack the occasionally un- 
desirable sympathomimetic and anorexic side effects. 

Iproniazid appears to be considerably more potent in the 
treatment of psychotic depressions, although its slow onset of 
therapeutic action, which varies from several days to several 
weeks, makes one ask whether some of the results observed may 
not be due to spontaneous remissions. Further, iproniazid is a 
drug with cumulative properties, and occasionally it produces 
serious toxic effects including severe postural hypotension, states 
of psychotic excitement, and sometimes the development of seri- 
ous liver damage. It posites considerably more skill and caution 
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Chapter 2 


BASIC ISSUES IN DRUG RESEARCH WITH 
CHILDREN: OPPORTUNITIES AND LIMITATIONS 
OF A PEDIATRIC AGE GROUP 


LEON EISENBERG 


HIS, the first in what I trust will be a series of working con- 
ferences on child research in psychopharmacology, has no con- 
venient precedent to guide its work. The call to the conference 
requested only that papers for the meeting stress “ideas,” eschew 
data encoded in hieroglyphics on slides, and aim to provoke 
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very choice of statistical methods will depend upon a judgment 
of the nature of the interrelationship between the variables be- 
ing examined. 

Obviously, then, it is simply not possible to proceed “without 
theory” to gather “facts.” Whether stated, or implied as a given, 
theory circumscribes and shapes the data we obtain. It is no 
less obvious that we do not possess a satisfactory comprehensive 
theory of behavior at present. No doubt it is this unhappy state 
of affairs that leads the self-proclaimed pragmatist to regret the 
need for reliance on theory at all. This, however, misconstrues 
the role of theory. What is to be regretted is failure to make 
theoretical premises explicit so that their validity can be ex- 
amined. Still more regrettable is the reliance upon circular sys- 
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behavior that represents the reintegrated activity of the central 
nervous system, directed toward organismic homeostasis under 
conditions of altered part functioning. Apparently identical end 
states in behavior may result from modifications in very differ- 
ent underlying functions. The tranquilized patient may be re- 
sponding to the chemical influence of the drug he has received, to 
its symbolic value as a helping agent, or to the altered social 
organization of the experimental ward, and most likely to all 
three. We cannot legitimately reason from effects to causes, but 
must laboriously explore mechanisms, modifying one class of var- 
iables while we control for the others. 

None of this, of course, is new, though the language and the 
methodological concerns are contemporary. It is a less elegant 
formulation of what Claude Bernard (4) had to say more than 
90 years ago when he pointed out that “physiologists and phy- 
sicians must never forget that a living being is an organism with 
its own individuality (p. 88) . . . must always consider organisms 
as a whole and in detail, at one and the same time (p. 91)... 
we must not only reckon with variations in the surrounding cos- 
mic environment, but must also reckon with variations in the 
organic environment—that is to say, the present state of the 
animal organisms” (p. 116). 

To these cautions about biological individuality, the relation 
of part and whole, and exogenous and endogenous variables, 
those of us engaged in psychological research today must add: the 
influence of the investigator what he investigates. The 
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elaborated in the adult are nascent in the child. By analyzing 
drug effects at various stages of maturation, by seeking to modify 
interruptions in orderly development, by attempting to accelerate 
or retard the developmental process, we may succeed in dissecting 
out the determinants of behavior that, in the adult, resemble 
archeological ruins overlaid by the structure and the debris of 
successive psychological epochs. 

It will be the burden of the remainder of my argument to 
hint at some of the special opportunities and some of the meth- 


odological problems that characterize research with children. 
The central task of childhood might be defined as the orderly 


acquisition of a repertory of patterned behavior that will permit: 


independent, socially constructive, and self-satisfying function in 
adult life. Underlying this development are two major interacting 
processes: biological maturation and learning. The biological po- 
tentialities inherent in genetic make-up at birth are by no means 
inevitable; their appearance and their rate of unfolding are sub- 
ject lification, but the biological 
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any direct drug-induced decrement. But if this should prove to 
be the case, we would at least diminish the nagging concern over 
possible losses. Unfortunately, the logical control, a normal long- 
term drug-treated group, is not ethically warranted. However, 
a study of the academic performance of a control group of dis- 
turbed children treated with psychotherapy—if psychotherapy 
and drug therapy are equivalent as treatment—might enable us 
tual decrement that is due to the drug itself. 
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Methodological Problems in Child Psychiatry 


A final word about methodology may be in order. Psycho- 
pharmacological research with children possesses an important 
clinical asset. The availability of school information enables us 
to obtain an independent measure of change in behavior beyond 
the subjective report of the patient himself and the possibly 
biased opinion of his family. With the adult outpatient, concern 
for job security and the lack of common standards of achieve- 
ment make it difficult to obtain a reliable account of work ad- 
justment. For the child, we have a standard background of aca- 
demic and social expectation against which his behavior can be 
assessed. The population of his classroom constitutes a readily 
available comparison group which, because of geographic strati- 
fication, is likely to contain built-in controls for ethnic, social, and 
economic variables. 
We must, however, reckon with a host of unresolved methodo- 
logical quandaries. Whereas the adult comes for treatment largely 
pees he oe ets and ot Lis own initiative, the child 
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Child research is, of course, confronted by the host of meth- 
odological problems that beset all therapeutic studies in psychia- 
try; the standardization of interviews, the reliability of clinical 
ratings, the role of the therapist’s personality, the standardization 
of psychological tests, criteria for the selection of controls, etc. 
I would only urge the importance of spelling out procedures: 
setting out with an explicit hypothesis, indicating how patients 
were selected, describing experimental and control groups as 
fully as possible, attempting to secure diagnostically homogeneous 
populations, specifying the methods for measuring change and 
the criteria of improvement, assembling enough cases to permit 
statistical analysis of results, and following them for substantial 
periods of time (28). 

May I conclude by reiterating my conviction that psycho- 
pharmacological research with children is an area of vital im- 
portance in its own right in providing guidelines for the treat- 
ment of psychiatric illness in children and in its potentiality for 
contributing to the knowledge fundamental to the creation of a 
comprehensive theory of human behavior. 
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DISCUSSION 
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As usual, Dr. Eisenberg has given us one of his well structured 
and lucid presentations, covering the subject in a way that re- 
views for us what has happened and at the same time leaves many 
open questions for discussion. 

He has offered us the premise that it is highly important that 
the research worker have theories and that these theories be 
based upon concepts of human behavior, or at least behavior 
research, and not on mental illness, that we not be seeking for 
cures, but rather for ways of modifying child behavior. With this 
I would agree in principle, since one can hardly disagree with it. 
I would question the idea that there are theories which all would 
agree are desirable and biases which are undesirable. I wonder 
Whether one man’s biases are not the other man’s theories, at 

fast sometimes. And I don’t know whether one can make a pre- 
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be used. I think there is a great body of knowledge in all of these 
which we know is available, and which we are continually 


areas 
It is not always easy to be as articulate and precise in 


using. 


spelling these things out as Dr. Eisenberg has been. That, I will 
agree, is true. Nor is it possible—and this is one of the things I 
want to quarrel about a bit—to establish this for any one given 
research program. If it were, I would question the value of it 
immediately. But we do have a living, growing body of 


knowledge. 
He has also given a definition of childhood, or at least, “The 


central task of childhood,” he says, “might be defined as the or- 
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with us for a long time and are one of our most remarkable and 
successful psychopharmacological agents for modification of de- 
yiate behavior. Incidentally, the first several anticonvulsants were 
discovered empirically with no study and no hypothetical re- 
search until their value was already well established. We now 
jnow that, with a purely clinical or trial-and-error adjustment of 
anticonvulsant drugs, 80 per cent or more of children with con- 
vulsions can be sufficiently “controlled,” both as to convulsions 
and behavior, to progress satisfactorily as normal children among 
other normal children. I think that one cannot emphasize enough 
the example of anticonvulsants and what they have demonstrated 
for us in this particular area of psychopharmacology. 

Benzedrine was first used by Bradley (6, 7) and then later by 
myself and co-workers (3) at Bellevue for more than 30 years. 
This is a drug that will do one of the things that Dr. Eisenberg 
asked for. In children it promotes the learning process as deter- 


mined by standard achievement tests. It also has other specific 
actions on disturbed behavior of children. For example, it relieves 
] rty sexual impuls es and preoccupations (5). 
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and six years, in both boys and girls, is the age of greatest dis- 
organization, but that immediately thereafter they may organize 
themselves very well, especially girls (1). 

We need to know these things in order to use these periods as 
the best time for attempting a program of therapy, considering 
the child, perhaps, more than the controlled research (2). 

I have seen a lot of well controlled research that was very bad 
therapy and that also, since it was research concerned with phar- 
macotherapy, was bad research. I cannot conceive of how one can 
treat a human being in distress and call it research and try to 
leave out the interpersonal relationships (e.g., the doctor-patient 
relationships), and not control the drug dosage, and not know 
what is going on in the individual that is being researched. 
~ Iean conceive of two teams of workers: one knows the patient 

. and what is being done to him, while the other team makes ob- 
_ servations without this knowledge. The only way I know of doing 
this is to go | history after some time has elapsed 
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the behavior of children, and that his paper might be entitled 
“The Hazards and Pitfalls of Psychopharmacological Research.’ 
Anyone who has completed a research project with drugs and 
then has agonizingly reappraised his work is painfully aware that 
it is exceedingly difficult to say that a certain drug has a precise 
clinical effect beyond peradventure. Dr. Eisenberg illustrates this 
problem by describing his recent investigation in which he me- 
ticulously studied in a double-blind design the efficacy of two 
active drugs versus a placebo and came out with negative results. 
Is this conclusively to be interpreted as proving that both drugs 
have no effect? One would answer, “Not necessarily.” 

But how can one design a study that will yield the desired 
unequivocal answers? There are certain prerequisites that must 
be met. At the outset one must establish goals. There are two 
important goals, one of which is generally present in any such 
study of the effect of psychopharmacological agents. First, we 
are interested in the therapeutic effect. In some way we want to 
help the child whom we see. This is a primary goal of all of us 
engaged in clinical investigation. A secondary goal, but an im- 
one, is that the drugs offer us a means of gaining new in- 

xrstandings of the psychological and physiological 
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This problem becomes greatly magnified when one is dealing 
with children. A child is growing and changing. His level of 
maturation certainly might have great importance upon his re- 
actions to various biological agents. Children do not always 
respond to drugs in a fashion characteristic of adults. Further, 
there is the possibility that children of various diagnostic cate- 
gories will react differently to different drugs. 

In reviewing many studies, we have to question whether the 
children were sick enough to give us an accurate measure of the 
effect of the drug. It may well be that a certain drug may pro- 
duce an effect only upon sick or disturbed children, and that it 
may have no effect upon the normal or usual child. One might 
compare this situation with that facing an investigator who would 
only study the effect of aspirin in children without fever. He 
would never discover aspirin’s antipyretic effect. 

Another area that Dr. Eisenberg touched upon which I think 
is exceedingly important is the area of learning. Many parents 
continually ask: “What effect will this drug have on my child’s 
school work or his ability to develop, to acquire new knowledge?” 
The actual work on this, particularly with our newer tranquilizers, 
is scanty. Freed (4) has presented an interesting investigation 
on the effect of chlorpromazine on children with reading disabili- 
ties. His work suggests that chlorpromazine facilitates reading 
tutoring. 

The social implications of any drug study are exceedingly im- 
portant. Every child is a member of the family. What effect does 
the child’s taking of the drug have on the family? First, there is 
the mere fact that the family knows the child is receiving the 
drug. This modifies the family’s attitude toward the child. The 
Parents know that “something is being done.” Then the altered 
behavior of the child may also have a dynamic interrelationship 
with the remainder of the family. Let us consider the hyperkinetic 
child who becomes slowed down when administered a tran- 
quilizer, He will now evoke a different response in his parents, 
siblings, and teacher. 

Another important question is the evaluation of improvement. 
» Jat is improvement? A positive or negative answer may depend 
“Pon the person answering the question and the very structure 
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sychophysiological and psychochemical processes. As we learn 

sore about their action and the effectiveness of various fractions 
r these drugs, we can expect that we will refine more and more 
their use and effectiveness. 

There is no question but that the tranquilizers are here to stay 
in spite of the questions and warnings that have been raised 
about them. These questions and warnings include emphasis on 
the dangers of their use, the eye-closing tendencies that can 
result from seeking symptom relief only, philosophical questions 
about their place in emotional development, and the place in 
medicine for short cuts. Let us hope, in relation to the latter, 
that the appearance on the market of a tranquilizer whose name 

“nervous” backwards doesn’t indicate that use of the tran- 

- quilizers will follow the pattern of the cathartics. 

In our culture the tendency is not to deprive our children of 


oR 


the go od things of life, and tranquilizers are no exception to this 
-— sometin in “y Nengianedaprang We have been, however, as is our 
tradition, mo ] about our children than about the adults 
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sroblems relevant to this conference were highlighted by 
: £ the use of these drugs in practice, \,, 
Mary E. Robinson, a psychologist on tee om at Chil 
dren’s Hospital in Washington, surveye e me ical staff of » 
large children’s hospital in one of our large cities. About 46 per 
cent of the physicians contacted prescribed the tranquilizing 
drugs, to one extent or another. Of the group that used the 
tranquilizers, 88 per cent were pediatricians; the 12 per cent of 
the nonpediatrician members of the staff who used the drug 
included dentists, ear-nose-throat men, neurologists, neuroswr- 
geons, and dermatologists. Of the 54 per cent who did not ws 
the tranquilizers, most were surgeons, but they in turn said thet 


when such an agent was needed they would turn the situation 
over to a pediatrician. 
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anxiety symptoms and certain severe compulsive patterns were 
yniformly unresponsive to these drugs in practice. 
The patterns of use are quite thought-provoking. These drugs 
were given on a short-term basis, sometimes only in one dose, 
often because of worries about possible side effects. Dosage was 
usually small. All those on the staff using these drugs prefaced 
description of their use of the drugs with an indication of their 
-yeluctance to use them, and universally they said, “I am of the 
more conservative type.” Therefore, in only one case was the 
drug given for more than a month. Actually, the side effects en- 
red were minimal, possibly because of the extremely con- 
ve use of these tranquilizing agents. There was universal 
th masking of symptoms, either physical or emotional. 
he most direct correlation that could be made in this 
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use of the drugs. The third relates to the masking problems. bar. 
ticularly where physical symptoms are involved, but also Wher; 
emotionally based symptoms enter the picture. The fourth in 
cludes better definition of the clinical problems, the indication 
for use, dosages, and side effects; in other words, the rules of 
thumb that can be applied to the more general use of these agents 
in practice with children. And the fifth is the philosophical ques. 
tions that have been raised about the use of these drugs, particu: 
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again: what is wrong with giving the organic components of the 
ego a lift to overcome this intensity? 

Then again, if these instinctual and other pressures on the 
developing organism have resulted in a fragile, unorganized ego, 
it has been suggested that the drugs may not be effective in 
assisting this component, but can be effective in restricting the 
impulse so that the ego is not overwhelmed. 

In other individuals with a relatively good ego capacity, what 
is the validity in using the drugs to help deal with a level of 
impulse or anxiety that on an acute situational basis temporarily 
floods the ego and threatens to disorganize it? 

In other words, we need to define better, not only in psycho- 

harmacological terms, what is going on when a tranquilizer is 
effective; we need also to define in neurophysiological and neuro- 
chemical terms what are the organic components of the ego which 
can thus be enabled to deal more effectively with tensions or 

fore we can answer the first two questions we raised. 
of the drugs the action is more peripheral and in 
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adequate defenses? How can an organism learn to deal with 
anxiety if it is spared the anxiety in the face of which it can learn? 

My attention was called recently to a most provocative study 
along these lines. Hess (1) found that imprinting in ducklings 
during the critical age (12 to 17 hours) was almost impossible 
when a tranquilizer had been given. 

In order to find the answers to the problems which face us, 
it would seem that we have to work out ways of defining our 
clinical and basic-science approaches. Does this not raise the 
question of whether we need to include in the clinical team 
settings the thinking and the active participation of the neuro- 
physiologist, the neuroanatomist, and the neurochemist, or do we 
need to train a new breed of investigators who are equally com- 
ortable in the clinical setting and in the laboratory? 
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though some facts are known regarding side effects and toxic 
manifestations in adults, little has yet been reported in the litera- 
ture in relation to such phenomena in children. Many drug studies 
reported have not included careful physiological studies of liver 
function, for example. In addition, discussions with workers cur- 
rently using tranquilizing drugs on children indicate that the 
incidence of significant toxic effects upon the blood-forming ele- 
ments is higher than the literature would lead one to believe. 
Time does not suffice to list the known toxic effects, such as 
jaundice, hypotensive crises, depression, agranulocytosis and 
leukopenia, convulsions, parkinsonian-like syndromes, catatonic- 
like states, torticollis, and others, in relation to specific drugs. 
As with other types of drugs, the developing physiology of the 
child may be responsible for toxic responses at varying age 
levels which are quite different from those in adults. Enough is 
known to warrant caution in the use of such drugs until fuller 
knowledge regarding dosage in children, indications and contrain- 
dications for usage, side effects, and toxic manifestations is avail- 
ih mong other clinical challenges, the question of the nature 
f actual pharmacodynamic effect, aside from toxic 

s to be fully clarified in relation to dosage and 
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the home. As a result of conflicting interpersonal forces among 
members of the family groups of disturbed children, the percep- 
tions of a child’s behavior, whether or not in relation to the use 
of drugs, may vary from one family member to another. Thus, 
reliance to any extent upon the subjective appraisal by either 
parent of changes in the child’s behavior following drug ad- 
ministration is fraught with great difficulty. 

Although our knowledge of such phenomena is limited, one 
must also be alert to the possibility that changes in the behavior 
or symptomatic picture of the child treated with drugs may lead 
to shifts in his adaptive or defensive equilibrium, involving the 
appearance of symptoms different from those originally presented. 
Such possible substitution of symptoms should be distinguished 
from the phenomenon of “masking” of symptoms of underlying 
somatic disease which Dr. Lourie wisely mentioned. In the light 
of this concept of adaptive or defensive equilibrium, one must be 
prepared to deal with the underlying conflicts which produce 
psychological or behavioral symptoms, in order not to exchange 
one symptom for another. Clinical experience has provided a 
number of cases in which the new symptom has been more serious 
than the old one, which had been removed by drugs or by other 
active therapeutic means, without a more etiological approach to 
the basic problems in adaptation. 

As Engel (1) and Greene (3) have pointed out, reciprocally 
interactive or transactional relationships exist in the human or- 
ganism at differing levels of organization, ranging from the 
cellular or organ system processes at the physiological level 
through the psychological level to the interpersonal level of 
organization. Spiegel (7) has discussed the reciprocal interac- 
tions which take place in a transactional sense within the field of 
interpersonal operations in the family group. With this broad 
conceptual framework, it is possible to comprehend clinical situ- 
ations in which shifts in interpersonal balance or equilibrium 
within the family appear to produce adaptive reverberations at 
the psychological or physiological level in the individual member 
of the family group. Conversely, as clinical experience documents, 
__ effects upon the behavior of a child by drugs acting at the cellular 
level may have interlocking reverberations at other levels, pro- 
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well adjusted person without conflict or tension is unlikely to be 
a creative one, as the philosopher Overstreet has indicated, in 

inting out that adjustment is not synonymous with maturity. 
The widespread use of tranquilizing agents may not in itself 
yepresent a threat to individuality and creativity. The attitudes 
which permit and promote such overready usage may pose such 


a threat. 
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5 I UNDERSTAND the purpose of this conference, the 
Psychopharmacology Service Center of the National Insti- 
tute of Mental Health believes that the immediate and future 
course of drug research with children will be better served by 
bringing together for interchange of ideas two groups who share 
a common interest in the understanding and welfare of children, 
but who have little active converse with each other in the course 
of their ordinary professional activities. On the one hand are 
those of us with medical responsibilities who have been stimu- 
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pole at the ball game and reporting from his limited perspective, 
and in part like “The Happy Warrior,” the late Al Smith, whose 
favorite pitch from the political platform was “Let’s look at the 
record.” So with one eye on the knothole and the other on the 
record, I will proceed to offer some perhaps astigmatic observa- 
tions. 

1 have been asked to raise for our mutual consideration some 
questions and issues relevant to the selection of subjects and 
behaviors in drug research and some problems of methodology 
and implementation inherent in the situational context of research 
activity. A convenient and appropriate point of departure, serv- 
ing as both knothole and record, is consideration of the spectrum 
of children and behaviors represented in the accumulated drug 
research. My concern here is not with the nature of the drugs 
utilized nor with the evaluation of the differential effectiveness of 
various drugs upon various disorders, but rather with the kinds of 
subjects involved, the kinds of behaviors studied as relevant to 
drug effects upon the organism, and the problems of methodology 
and inference related thereto. By taking a careful look at what 
has been done, we may be better able to postulate areas for 
further inquiry. 

As might be expected from recent drug developments and the 
rash of enthusiastic curiosity about their clinical utility, the ex- 
istent literature is replete with reports about clinical trials, rang- 
ing in sample size from a few cases of a specific condition (such 
as tuberculous meningitis ) to a few hundred cases of more general 
conditions such as mental deficiency. Subjects involved range in 
age from infancy to middle-aged defectives, whose inclusion pre- 
sumably is of interest to us because of their retardation in psy- 
chological development. 

Also not surprising is the typical criterion for subject selection 
—patients with disorders of behavior that have not seemed ame- 
nable to previous treatment conditions. Thus we find particular 
attention given to children with such conditions as mental de- 
ficiency, cerebral damage, epilepsy, cerebral palsy, and childhood 
Psychosis. In addition to subjects selected on the basis of as- 
signed membership to such diagnostic categories, there has been 
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Finally, the studies reported to date are extremely variable in 
the presence of and degree of methodological sophistication, 
ranging from the shotgun approach with any contemporaneous 
change being claimed by the home team, to considerable attention 
to requisite experimental] design in the form of carefully matched 
oe Placebos, and double-blind controls. 
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absence of more extensive, thorough, and systematic investiga- 
tions. The way of science, it seems to me, is a slow, tedious, often 
tiresome, but at times sufficiently enlightening process. Mean- 
while, our sense of clinical responsibilities is always urgent. But 
we must keep in mind that our basic dedication to the general 
course of human welfare requires that we not let our tender- 
hearted natures override the hard-headed attitude essential to 
scientific progress. 

The foregoing comments are by way of introduction to my 
main proposition regarding the present state of our knowledge 
about the effects of drugs on child behavior—namely, and put 
in the simplest terms, that we have very little in the way of 
clearly established relationships that we can point to and rely 
upon with any degree of confidence. I must remind you that I 
speak without reference to the nature of drugs (of which I must 
plead ignorance) and with minimal attention to the nature of 
the disorders that have been involved in drug studies. 
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of the Western Electric Hawthorne plant, wherein a group of 
workers operating in a special experimental room for the study 
of variations in working conditions showed a continual increase 
in productivity regardless of changes in lighting, ventilation, pay 
methods, etc. (14). Their inclusion in the special group had, in 
itself, a highly significant effect upon motivation. I would sug: 
gest that similar phenomena may be operating in a clinical situ- 
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in brief substance, what I have been trying to say is that while 
drug administration has a seeming simplicity of experimental de- 
ign, it is fraught with complications since the drug is given by 
one person to another in the context of a certain relationship and 
situation. It would seem to me that we need to have more basic 
esearch about the variables of the clinician-child relationships 
and the effects of hospitalization or institutionalization upon the 
child. We have seen something of the effects of a child upon 
an institution—if he gets out of hand, he gets drugs. In this con- 
nection the child’s well known apprehensive dread of the needle 
may apply to oral medication and may produce a flight into health 
if he perceives that some change in his behavior may ward off 
the feared shot or dosage. Careful specification of antecedent con- 
ditions is essential to adequate evaluation of consequent results. 


Developmental and Organismic Sampling Problems 


There is good reason to suspect that the characteristics of the 
situational context may vary appreciably, depending upon the 
age and disorder of the child. We know that the interpersonal and 
adaptive patterns of young children differ considerably from 
those of adolescents. As children grow, their behavior patterns 

e€ more structured, more time-bound, and more inde- 
pendent. Their cognitive resources for adapting increase, but they 
also grow less flexible in terms of long-term consequents of en- 
vironmental manipulation. How do these developmental varia- 
Uons interact with the structure of the treatment context? I sug- 
Sest that we don’t really know. And how much do we really 

about the psychological concomitants of brain damage or 
ental deficiency in children? I would suggest that our systematic 
inowledge is indeed meager and that we need considerably more 
"Vestigation of basic behavior functions such as perception and 

with respect to clinical disorders in children. 
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tient controls as well as placebo controls and nontreatment con- 
ne | realize that I am proposing to get the drug experimenter 

t of the hospital and clinic and into the community, and this 
oa resent problems in terms of shifts in role perceptions and 
w hodology. But these considerations I would like to return to 
See The fact remains that we need to study carefully the effects 
af drugs upon the basic processes of child behavior. 

One important advantage to the study of nonpatient children 
is that we are not committed to the remediation of certain be- 
haviors and can devote our attention and energies to basic ex- 
plorations into the psychophysiology of the whole spectrum of 
child behaviors. Such inquiry is essential to building comprehen- 
sive conceptions about psychopharmacological phenomena. 
Otherwise we run the risk of developing conceptions that are ap- 
propriate only to limited population samples. I would hope that 
we psychologists can entice our medical brethren into our labora- 
tories and into the community to join in essential collaborative 
endeavors that should prove highly stimulating and immensely 
rewarding. In turn, I may coyly propose that we be seduced into 
sharing the stimulating and as yet minimally explored problems 
of psychological factors involved in the medical situation and 
medical customer. 

So far, I have dealt principally with some of the psychological 
considerations inherent in experimental situations and organisms. 
[have not delved, nor do I propose to, into the matter of psycho- 
physiology that is critical to the area of drug research. This I 
must leave to those more knowledgeable and better qualified than 
myself. I would simply note my understanding that there seem 
to be important biochemical organismic differences in this regard 
that must be considered (19). Are these differences related to 
age, disorder, experience, etc.? Again, these are questions that can 

answered only by recourse to systematic investigation of the 
Patameters involved. 
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a procedure that is notably oy eae unreliable, ‘Thi. 
has been shown repeatedly in studies designed to demonstrate 
and clarify the confusions of conception and communication that 
beset the psychiatric clinician. Ash (1) and others have found 
that qualified psychiatrists and psychologists show only moderate 
agreement in general diagnoses of identical case materials and 
low order agreement as to specifics of diagnostic classifications, 
Meehl (11) and Wittenborn (20) have discussed this problem at 
length. Some notable efforts (7, 8) have been made to clarify the 
process of clinica] judgment. 
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jectivity unless we know something of the reliability of such 
measures. TO often a check on the utility of the scales in terms 


of agreement across raters is either not done or at least not re- 

orted. If equally qualified observers cannot agree about the 
phenomena being viewed, then the meaning of a given observa- 
tion is necessarily questionable. Rating scales present many 
methodological problems but these are not insurmountable, and 
the procedure is essential to observational methods. However, 
such scales are merely devices for quantifying observations, their 
utility deriving from, rather than being a substitute for, thought- 
ful consideration of the parameters of behavior to be studied and 
careful delineation of relevant variations within a given dimen- 
sion. Rating scales have been found to be most effective when 
constructed in terms of concrete behavior examples. Thus, it is 
much easier to agree on the color of a subject’s hair than on 
whether he wants to sleep with his mother. We must strive to 
find some meaningful balance between the precision of the 
sometimes mundanely molecular and the ambiguities of more 
molar, but perhaps more significant, behavioral units. 

Earlier I referred to the difficulties that beset a strictly em- 
pirical research orientation. There is no adequate substitute for 
a theoretical formulation or hypothesis as an a priori guide in 
the selection of relevant variables for research. I wish that I 
could say that we have ample child theory in psychology to offer. 
However, the field of child psychology has been largely a pursuit 
of empirical explorations little guided or integrated by theoretical 
omulations. So we have been busily accumulating age norms 
among the fantastic arrays of child behaviors with minimal at- 
tention to integrative concepts. In fact, we have become danger- 
ously isolated from the challenging mainstreams of psychological 
theory, Baldwin (2) and Radke-Yarrow (12) have pointed to the 
“uprising failure to use children for experimental studies de- 
‘igned to verify and extend basic theories in psychology. There 


ihe however, recent rumblings of discontent and alarm over 


__,, State of affairs from such hard-headed but tender-hearted 


pa tals as McCandless (10), who has personally pursued a 
ing n° OF investigation designed to bridge the gap between learn- 
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paviors that are more useful and adaptive. We need much 
i 

of be experimental manipulation on the response end of our 
ital paradigm. Simply shooting and waiting will not 
further our cause of greater understanding and conse- 
ent in patient welfare. 
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The Use of Nonpatient Subjects 


Farlier in these remarks, in the discussion of subject selection, 
{ stressed the need for drug studies with nonpatient groups. I 
would like to turn now to some consideration of the important 
problems of situational context that are involved in doing research 
with children outside a medical setting. I realize that the very 
notion of administering medication when a patient relationship 
is not involved may raise some questions of medical ethics. When 
subjects present themselves or are presented as patients, the 
physician readily assumes his role as a medical authority respon- 
sible for the patient’s care with recourse to whatever treatment 
procedures seem appropriate, so long as they are not known to 
be detrimental to the patient. This last consideration may con- 
tribute strongly to hesitancy about studies on nonpatient chil- 
dren. I seems to me that I detect in the literature an underlying 
sense of uneasiness about the unknown negative effects of the 
drugs and a sense of relief whenever drastic, unwanted results 
are not apparent. 

When the physician contemplates himself as functioning pro- 
lessionally outside a medical context, he may feel uncertain and 
snensy about the appropriateness of his behavior and the nature 

iS responsibilities. It seems to me that in the field of pre- 
“itive medicine he has a precedent for such a shift. There the 
ig is not faced with patient care, but rather with an es- 
tally educative job of volunteer solicitation, as in the case 

Polio vaccine. What is crucially different here is that the 
i Ysician must elicit a cooperative, interested, motivational state 
mos, potential consumer. So the major problem is one of subject 
S ‘School, he whether the child is dealt with in hospital, clinic, 

a. stl or laboratory. 

Of par ay are interested in children, the problem is really one 
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There is need for continued clinical experimentation with 
_, ygorous efforts to contro] for situational context, organismic 
variations, and precision of behavioral measurement, as well as 
for experimental condition. f 3 

9, In addition, we are in critical need of laboratory experiments 
jesigned to elucidate the effects of drugs upon the basic processes 
af behavior with representative samples of both patient and 
normal groups of children. 

3. Further, we need much more systematic study of the basic 
psychological processes of children with organismic disorders 
and knowledge about how they are similar to or different from 
other children. 

4, Finally, we must concern ourselves with investigations of 
the situational contexts in which child behavior occurs. 

Having started with a knothole view of the game, I may seem 
to have ventured boldly into the midst of the fray, trying to 
wield the bat and play all the other positions at the same time. 
If so, I must apologize for the politician in me, whose perusal of 
the record is notoriously slanted toward the cause which he 
seeks to serve. But irrespective of analogical pertinence, I hope 
that I have raised some issues that we may find worthy of con- 
sideration in our deliberations at this conference. 
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psychiatric social workers have played an important role in child 
aidance and in psychiatric settings in general. The data I bring 
fom a community clinic will, I believe, verify the need for re- 
gearch which Dr. Borstelmann has pointed out and add to the 
nestions Dr. Lourie has raised. 

My first contact with drugs in a community clinic that carried 
with it pressure from teachers and parents had to do with glutam- 
ic acid in connection with children who were not functioning 
adequately intellectually in school. A specific article in a popular 
magazine had a lot to do with this. The parents of several re- 
tarded children had read it and came to the clinic to demand this 
medication. This made me aware that drugs might be of some 
help in the treatment of children seen in child guidance clinics 
and also underlined the impact that articles in the lay press may 
have upon the community clinics. 

In the 10 to 15 years since the arrival of glutamic acid, many 
newer and more varied kinds of drugs have been discovered and 
have had a more noticeable impact. The arrival of the tran- 
quilizers or ataractic drugs has indeed posed many questions 
and problems. Many child guidance and mental hygiene clinics 
which treat children are reluctant to use drugs. They have their 
major contact with drugs through pressures from parents and 
teachers for their use or through the family physicians who have 
already prescribed drug treatment for children prior to referral 
to the clinic. 

In my own experience drugs have often been tried and found 
not useful prior to the child’s referral to the clinic. In the process 
of securing history data as part of the diagnostic study, I have 
encountered a number of children who have been suspended 
from school by the principal who had said the child could not be 
teadmitted to school until a tranquilizing drug had been pre- 
ctibed. In a number of other cases the family physician had al- 
ready put the child on a drug. In several instances the drug was 

until the first prescription was exhausted. The parents 


‘Were then advised to secure psychiatric treatment for the child 


lbs there had not been a noticeable change in the child's symp- 
to pr. In other cases the family physician or pediatrician refused 
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Episodic data might help to show the problems and question; 
that arise around the use of drugs. For example, a teacher was 
upset because one first-grade child was hyperactive. She d 
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snother question: especially where very young children are 
‘olved, when the question of drugs for the child is raised, would 
out of order to suggest that a psychiatric diagnostic study 
he completed prior to the beginning of a drug treatment pro- 
sam? A diagnostic study in a child guidance or mental] hygiene 
clinic covers the physical side also. If a child’s problem is serious 
enough to warrant drug treatment, should not the source or 
cause be explored from all angles? 

In respect to psychiatric treatment of children on drugs, I 
might cite a study by Mill (1) in which two children were rated 
for fantasy level during therapy hours when on Thorazine and 
when on placebo. Physical activity was slowed down when on 
drug, but there was no evidence to support the hypothesis that 
Thorazine affects fantasy in any way. There was evidence that 
events in day-to-day living have considerable effect in stimu- 
lating fantasy, regardless of medication used. 

The use of drugs in the treatment of psychiatric disorders in 
children makes imperative good communication among clinic, 
parents, school, and family doctor. The child’s behavior in school, 
at home, and in therapy must be known to the doctor to enable 
him to arrive at the optimal drug dosage. On the other hand, 
both the school and the family doctor must be aware of the 
intrafamily stresses contributing to the child’s symptoms in order 
not to undermine the carrying out of psychotherapeutic work 
with the parents where this is indicated. 

The use of drugs also poses a serious policy question for child 
guidance and mental hygiene clinics. Does the need for optimal 
coordination of drugs and psychotherapy justify the clinic’s tak- 
ng over the administration of drugs—something they have been 
reluctant to do in the past? More definitive knowledge about the 
Proper place of drug therapy in the psychiatric treatment of dis- 
‘urbed children will be of great help to clinics in deciding how to 

dle this growing problem. 

It 1s all very well to suggest, as Dr. Borstelmann has, that so- 

cated studies of drug effects on, say, perception, psycho- 
ctions, or the learning of nonsense syllables be done; 
eS om $ exist for measuring such effects. However, is it not equal- 
sate ‘portant—or perhaps more important—to give detailed and 


jnvo 
it be 


] pesearch in Psychopharmacolog 


80 Chile 
ritical attention t0 the clinical effects i a 

atural social context—the home, th« hoa fh 
giene clinic? | suggest OL, th 
S5Est that wy, 


child in his 0 
he mental hyg 
drugs seem to be doing i; 
=~, 1 Stic | 
I) Tins 


munity, 20 
about what 
de what kinds of « : 
juestions re n ut 


we can deci 


settings before 
answering an what kinds of clinical and basic r 
seriously neede SIC research ae ™ 
te example, psychological testi 
“SUING jx 


To take a concre 
portant part of any child’s diagnostic w 
ance or mental hygiene clinic. Child sabe’ in any chj = 
~ referred to such clinics. What kind = drugs 2 Zuid. 

rugs produce i Ad? s of alteratic are Noy 
is the dlinical pao ; psychological test — Might 
children? Practical ee ee records ee a 
tow: al problems ; ned fror; = 
pe legitimate research needs ms of this sort iittainty. 

iminary studies lik . Y point 
drugs on th e the one by Mi ) 
= eat Poi of children in ho e3 ( : : on the effects of 

: e ; 4 $ Of 
=o basic pete aoe for equally op y situation a] 
elect important needed, but is i ious reasons, Cer. 
study them usi problems from th ig 2 Hot als pe 

e clini 0 valuable tc 

whith using whatever ical side and to 
to atte 

daadts ontrols are n procedures ar empt to 
pment of ow feasibl € now availab 

0 ent of a perf e, rat ilable and 

ear ce Diiteirerisere ss of ee waiting for she 
attitudes j validatio al child develo 

oe  Borstenam has st child enon we apparent Se 

geste as Psychologic % Stressed the 5% , 

that sch al functions j need for studi 

€ obta; 0 n ud 
. obtained, | ol and saa s in normal chi ies of drug ef- 
Phe a Pes Would like to jie cooperatio ildren and has sug 
erapeutic a hich affects question both for such studies ca! 

nner may ha ; hyperactive of his propos#! 

ect in 4 ve either a qua is isturbed child in * 

ee child titatively or a qualita: 

in ¢ tell us ve “producing eff Bbady. which showed 
Were g er, even foly Pies schciert 3s ect in normal 10-ye" 
“entifical] Such studi Sturbed h S apparently tranquiliz 
Cooperat; highly =a of safe oe 10-year-0! s. 
~Petation wong pee t dO gs in normal childre! 
as be easy to ubt whether school * 

Laid obtain. The popular ew 


‘7? i P 

az ae seh 

By ts all aa Ae hee ~~ > 
<<, “of eS ke Fy bag “4 


Some Ecological Considerations 8] 


to such scientifically rational procedures as the fluorination 
nnse ? 4 s Gano tasty ; . 

’ rer and the extreme sensitivity of parents where manipula- 
of their children are concerned would lead me to expect 


. difficulties in carrying out such a research plan. 
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The criteria for selecting members of this panel had the fas- 
cinating effect that, for once in my life, frank ignorance of the 
topic of discussion made me eligible to participate. I am among 
those who were selected just because they know nothing about 
drugs and their effects on children. The idea apparently was that 
our ignorance, coupled with questions we may harbor in our 
minds, might induce those “in the know” to come through with 
statements which they might not make within the confines of 
their own professional groups. My task in this phase of the dis- 
cussion is, of course, limited to comments on Dr. Borstelmann’s 
excellent paper. Since some of the statements I was ready to 
make have already been anticipated by previous speakers, I shall 
confine myself to three major themes: 

1. The first impression that filled my mind when I listened to 
some of the points made by Dr. Borstelmann was this: if we psy- 
chologists are so smart and circumspect when we tell another pro- 
fession how intricate the process of measuring effects—any ef- 
fects—actually is, and how poor some of the traditional ap- 
Ptoaches are when applied to complex clinical phenomena, then 
why don’t we use that much wisdom in our own work? The fact 
is that psychologists face the same problems that Dr. Borstelmann 
of 7 Se the measurements of drug effects, even in the study 
of Re on, psychological” phenomena, and especially in studies 
Sos ellect of treatment processes. What Dr. Borstelmann 

us about, for instance, in terms of the problems of apply- 
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ome a signal that we had better postpone our studies of the non- 
ent child. 

My third group of remarks, stimulated by both Dr. Borstel- 
n’s and Dr. Lourie’s excellent papers, and in part somewhat 
at by them, will be directed toward the strong impression 
that certain basic psychological problems need to be solved if 
our profession is to be of any help in solving the problems of re- 
search on drug effects. 
~The following points might illustrate the over-all theme I am 
g to underline as heavily as possible for subsequent dis- 
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tryin 
cussion: 

How do we know just what in a specific situation really pro- 
duces a given specific effect on the behavior of a child? What 
bothers me most in all studies of effect—including those limiting 
themselves to strictly psychological issues—and what seems to be 
wrong with most follow-up studies I have seen in psychology or 
child psychiatry, is this: it seems to me that we usually use a very 
high level of clinical sophistication for our description of what the 
child is like while he is still with us and what “therapeutic moves” 
we have used to influence him. Then we suddenly drop down 
to an amazingly modest level of naive generalization when we ask 
just who did or did not become recidivist years later in an en- 
tirely different setting about which we may know little. Often 
we even rely on statements of untrained or biased observers to 
tell us how well they think our therapy did its “job.” 

Unfortunately, this is even true when we study the effects of 
measures taken while the child was still within our reach. We 
lack, as yet, a specific system of catching and describing all the 
variables that go into the impact that the momentary setting has 
on child behavior. As long as we do so, many of our statements 
about “effect” on behavior will remain rather inconclusive and 
open to question. It remains hard to see how we could be sure of 
the real nature of the effects of drugs on non-body-related be- 
havior of our child patients beyond a certain limit, especially 
When Wwe are not really in accord about just what constitutes 


= : mpbrovement,” psychologically speaking, anyway. 
rpms short, my general impression is that even otherwise well de- 
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jat may not be as visible—or as pleasant for the adult who 
for the child—that may be impaired in the process? Be- 
fore I would be happy about the drug-produced calmness in an 
active child, I would like to know what happened to the under- 
lying energy that was previously employed in the pursuit of be- 
havior which bothered me and made me reach for the drug 
cabinet. Some of the behaviors which seem to suggest the use of 
drugs for their “calming” effects show only one side of the coin. 
While it leads to confusion or discipline problems, the very im- 
pulse energy that was finding discharge through overactive be- 
havior may also constitute an important part of the child’s per- 
sonality; the development and redirection of such energy might 
be more important than its suppression. Thus, it might be wise for 
quite a while to come to separate our description of just what 
effect the drug has on the visible parts of behavior from state- 
ments about its “beneficialness” for the child or parent. 

This problem becomes even sharper when we remember that, 
in talking about children, we are dealing with people who under- 
go a most essential developmental process, the various phases of 
which are important and must be given an opportunity, even at 
the cost of considerable anxiety and discomfort to the attending 
adult, It seems to me that this is one of the directions in which 
Dr. Bender pointed with considerable emphasis. To use just one 
illustration, let us assume we had a drug on the market tomor- 
row which would eliminate the sex impulses of teenagers for 
four years without actually damaging the glandular and other 
relevant physical sex functions of the later adult years. I could 
certainly see how happily such a drug would be received by the 
Present generation of adults, and also how much easier it would 
— life for the teenager. But, what would happen to those ego 
‘unctions of an adaptive nature which also need to develop dur- 
ing those same years to prepare our youngster for real maturity 
in the psychosexual adjustment of the later adult? Where would 

© opportunity be, for instance, to learn gradually how to come 

Sips with one’s masculinity or feminity as the case may be, 

evelop the type of sublimations and inner defense processes 
ie? Ve needed for adequate control of sexual behavior in adult 
will not mention all the other specifics of the process of 
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oe f from concern and complications during the {,,. 
= Spar asndabed, prolonged sexual latency by severe prob. 
cepa maladjustment later? The example used was of course q 
hypothetical one. It was purposely overdrawn and oversimplified 
I only wanted to impress you with the need to look as sharply at 
what will not happen under the influence of drugs, things tha 
may be important to happen. The successful completion of a de. 
velopmental phase is of utter relevance, in spite of the discon. 
fort that we would like to be spared while a particular phase js 

in full swing. 

In summary, far from discouraging rigorous research on drug 
effects on children, I am trying to point out a way to make it 
ooked or underestimated in the run-of-the- 
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— COLLABORATIVE STUDY AS A POSSIBLE 
TECHNIQUE FOR CHILD RESEARCH IN 
PSYCHOPHARMACOLOGY 


STEWART H. CLIFFORD 


of Health, stated at the hearings before the Subcommittee of 
the Committee on Appropriations of the United States Senate: 
“The ability to plan and to execute vigorously large-scale inves- 
tigative efforts, requiring voluntary adherence by large numbers 
of investigators to centrally planned research designs, is one of 
the major contributions of the postwar Federal medical research 
effort” (2, p. 662). Dr. Shannon cautioned that such collaborative 
programs (a) cannot be permitted to take the place of, or other- 
wise obscure, the individual investigator and his need for an un- 
restrained opportunity, and (b) that while this may be the only 
way to secure needed information quickly, it can easily become 
wasteful of resources, particularly if the premises of these pro- 
grams remain essentially untested during the periods of rapid 
growth, 

Observations on collaborative research were also made by a 
ie group of consultants to the Secretary of the Department 
D on Education, and Welfare. Under the chairmanship of 

‘Stanhope Bayne-Jones, this group reported: 


D' JAMES A. SHANNON, Director of the National Institutes 


The availability of substantial research funds has made it 
Send to design and execute expeditiously large-scale in- 
eff a. . involving extensive centrally planned collaborative 
ick ese research programs provide a unique opportunity 
= re reliable answers, particularly in such fields as clinical 

uation of drugs and epidemiological studies. 
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arch grants and contract funds. Such programs generate 
a3 ~ .dministrati roblems, and they raise basic y,); 
complex administrative P > ae SIC policy 
questions of the role of government, universities, and industry, 
The Consultants recommended that: 

Before extension of such programs above the level in the 
current fiscal year, intensive attention be paid to thorough con. 
sideration of the basic policy questions, to care in planning, to 
realistic assessment of the present state of studies of this kind 
and to consideration of the effect on all medical research + 
—— of resources—particularly manpower—by such pro- 
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oh, 1958, the Center's extramural program consisted of 103 
Me eh projects granted or pending, totaling $2,311,868. 
ob ert H. Felix, Director of the National Institute of Men- 
a Health in testifying before the Senate Subcommittee stated: 


At the time the Psychopharmacology Service Center was first 

set Up, the almost unanimous opinion of the Center’s advisors 

and of most psychiatric researchers was that not enough was 

known about the best methods for studying drug effectiveness 

in psychiatric patients to warrant the development of an expen- 

sive multihospital cooperative study of drug effectiveness. Dur- 

ing the past year and a half the Center’s extensive experience 

with the designing of controlled clinical trials and with the use 

of rating scales and other measurement devices has led to a 

more sanguine view of the possibilities of carrying out cooper- 

ative studies of drug effectiveness in hospitalized psychotic pa- 

tients, a group for which relatively good rating procedures are 

now available and in which enough controlled studies have 

been carried out to enable a model research design to be in- ; 

telligently prepared. This situation does not hold true for the es 

depressed patient or the neurotic outpatient or for drug studies 

in other special areas, such as alcoholism, child psychiatry, or ; 

psychiatric illness of the senium. ae 
The Center’s Advisory Committee has recently recommended 

that the staff explore further the possibilities of having a pro- 

ductive cooperative interhospital drug study effectively or- 

ganized. . . . As a general principle in the area of research 

stimulation, as in all research, it is evident that experience in 

the design of small individual studies with concurrent stimula- 

tion of improvements in methodology, is a necessary precursor 


of the development of larger coordinated or cooperative studies 
(2, p. 813). 


— CORRELATIONS BETWEEN THE NINDB COLLABORATIVE 
JECT AND AN NIMH PROGRAM FOR CHILD RESEARCH IN 
PSYCHOPHARMACOLOGY 


Dr. Shannon has remarked that “It is just as well, perhaps, for 
cancer Programs to be set up, so that their very names (heart, 
thnste. Mental health) serve as a constant reminder that the ul- 
~"e end of research is useful knowledge. Having served that 
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Tl » NINDB project is officially called a Collaborative sty, 
of Perinatal Factors in the Origin of the Cerebral Palsies, Menta] 
Retardation and other Neurological Disorders. The project starteg 
in 1957, and the first year was devoted to the enlistment and 
training of personnel, the development of the protocol, ang 
methodology. The following institutions have joined in the pro- 
gram and have agreed to use a standard protocol and technique 
for the gathering of data for the basic study: Yale University 
Brown University, University of Minnesota, New York Medical 
College, Medical College of Virginia, Children’s Hospital of San 
secs oes s Hospital of Philadelphia, Pennsylvania Hos- 
pital, University of Oregon, Johns Hopkins University, B 
Lying-in Hospital, Children’s Medical on 

, edical Center of Boston, Charity 


Hospital of New Orl ; " . 
oeaalireer rleans, Columbia University, and Children’s 
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onths. Examinations by board-qualified neurologists will 
at 12 months and 72 months. Blood serum from all 

¢ will be obtained and stored for viral studies. The pla- 
poner all mothers will be studied. The numerous laboratory 
ce es demanded by the protocol will be performed on all 


and 72 m 


be mac € 


cent 
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atients. ' ; ar 
Seeking from personal experience with the Boston Lying-in 


Hospital project, there have already been many instances where 
the areas studied are of interest to the National Institute of Men- 
fal Health and to the Psychopharmacology Service Center in 
icular. 

eter project psychiatrist is conducting a one- to two-hour, tape 
recorded interview with pregnant women in the study soon after 
they register in the clinic. In cooperation with several other col- 
laborating groups, a standard outline for the interview and a rat- 
ing system are well on the way to being practical for all groups. 
Home visits by psychiatrically oriented social workers will follow 
up the psychiatric interview with a protocol that can also be 
evaluated for statistical analysis. It is hoped that information will 
be obtained that may have a correlation with the kind of labor 
and delivery; with a better understanding of the mother-child 
relationship; with a possible relation to future behavioral or de- 
velopmental problems in the child; with a possible understand- 
ing of how the mother will react to an offspring with a serious 
malformation. 

It is possible that this project may help in the solution of some 
of the basic problems confronting psychopharmacological re- 
search, In a study of this magnitude a relatively large number of 
of patients will emerge requiring psychopharmacology. The ex- 
SI of detailed background information that the project study 
ets his eee — : evaluating sabe sae It 
© ola 5 ackground for measuring change as the result 

,. nt. It would be of value in determining the influence 
of the, mental factors, The personnel active in certain areas 

_. Project would be in key clinical positions to make research 
“ in the psychopharmacological area. 
SEE ‘. ly the most important contribution this study could 
res. Psychopharmacological research in children is also one 
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palsy, mental retar« ation, echt rae ibaitioned Seth tare: 
Once a child in this study is oun 7 
conditions, his book is theoretically closed. However, the child 
requires and will receive treatment. It would be wasteful of all of 
the useful data, laboriously obtained, on this patient were they 
not put to a maximum of use. It would seem to me that the Psy- 
chopharmacology Service Center might consider organizing a 
project to utilize this material. 

Tam in no position to speak for the NIN DB, but I can see no 
reason why this amplification of their study should interfere in 
any way with their basic objectives. 

There are other areas within the framework of the NINDB 
aha te forced to consider tobe pyehophamacl 
have on th fet oes chlorpromazine administered to the mother 

eq us and newborn? We have already seen one new- 
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wy have been well stated—to study drug effects on psychologi- 
Be pctiODS, family relationships and community adjustments, 
o orational processes and central nervous system behavior; to 
oa these effects in behavior” problems, the organically im- 
* snd. the mentally defective, etc., and the normal; to develop 
“esearch methodology and measuring instruments; to develop 
new hypotheses and approaches to the study of drug effects in 
children; to stimulate further research interest. 
ft would appear to me that the collaborative-study approach 
would lend itself to the achievement of these objectives—a long- 
term developmental study of drug effects in children. Coordina- 
tion of this study with the NINDB cerebral palsy project might 
be an ancillary part of the Center's program. 
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DISCUSSION 


Maurice W. LAUFER 


This is a stimulating thought of Dr. Clifford’s, and it certainly 
Would be well if the project that he has described could be used 
'0 provide data for use in fields other than neurology. It is my 
understandin g that all the institutions participating in the collab- 
“ative study are using a basic protocol from which no variance 
'S to be permitted, and that there may also be ancillary studies 


™ which all kinds of ingenious adaptations and new approaches 
May be used. 
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and the child they have produced. The othe, 
major theory stresses organic causes. Essentially these theories 
postulate that the illness is in some way inborn or induced within 
the child by physical factors. A wide variety of possibilities haye 
been suggested, including developmental aspects, brain injury 
(with particular reference to the diencephalon), metabolic dys- 
function, etc. 

The possible role of brain injury could be fairly well covered 
in this cooperative study. By the same token, developmental as- 
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This 1s particularly cate if one figures the incidence of 
jildhood schizophrenia at .o per cent of the population. This in 
vam means that only 40 to 80 schizophrenic children per year 

i ole country might fall within the group this study com- 
yrises. This is a relatively small sample, and it is of the greatest 
importance that it be adequately studied. 

On a more positive side, the protocol conceivably could be 
modified for all contributing institutions to utilize the kind of 
observations suggested by Fish (2), which in turn are built upon 
those of Bender and Freedman (1), for studying the develop- 
mental status of the infant as he grows, and seeking to pick out 
and predict which children might develop clinical schizophrenia. 
This could be done without too much alteration and without 
altering the virtue of the basic study for developing the kinds of 


information for which it was originally devised. 
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site to that intended. Our pediatrician told us later 
shat he was what is known as a “cat reactor.” I have always been 
ae to know what behavior concomitants cat reactors have. 
Pi acant of my ignorance of the antecedent or psychopharma- 
ological variables in this area, Dr. Fisher asked me to deal with 
oa consequent (or developmental and behavioral) variables 
that may be profitable to investigate, and to discuss methods of 
studying them. With such a task I feel more comfortable than 
with psychopharmacology per se. 

[ shall consider techniques of research according to five stand- 
ard subdivisions of child development and behavior—physical, 
intellectual, emotional, social, and cognitive. By cognitive I refer 
to the learning process. 


eff ect opp 


Physical and Motor Development 


The methods of studying physical growth are well charted, 
although perhaps not as well as we would like to believe at first 
blush, as has been repeatedly pointed out by Meredith (14). 
The necessity of studying the effects of all sorts of pharmacologi- 
cal agents, probably the endocrinological ones in particular, on, 
for example, the height, weight, strength, and coordination of 
children is so patent that it need not be further discussed here. 
However, I think we do need to talk about the methods of re- 
search for each of the four topics mentioned immediately above. 

Height and weight are fairly easily studied, although not as 
easily studied as sometimes we think. On the other hand, research 
on strength and motor coordination in children presents knotty 
methodological problems. All who have thought about the sub- 
lect admit that differences in motivation between boys and girls 
“ccount for much of the great difference in strength between 
the sexes that we find from the age of about 11 on into the senium. 

ith reference to motor behavior, there are amazingly few 
adequate methods of studying or evaluating or codifying any 
wrt of motor behavior. For example, how does one go about de- 
Chiat; the smoothness of a motor act? Yet, I suspect any psy- 
child; st, psychologist, or social worker involved with problem 
€n uses disruption of motor acts as a cue for possible dis- 
“nce, both emotional and neurological. 
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None of us would deny that motor behavior and develop, 
are of great social importance. They are closely linked to men 
emotional and personality variables, and to the whole Blithe, 
istry of the body. But with the exception of normative inforp ng 
about infants and preschoolers, and studies of skills “Shag 
to industrial production and competitive athletics at Sicha 
school and college level, the field of motor development Sey 
multitude of undoubtedly important interrelationships ‘ei l . 
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jbolic behavior (the core of our middle class, logical ad- 
t to life)? 

fost of us agree that the neuroses and the psychoses of child- 
we dretard intellectual growth. How effectively are they handled 
jgychopharmacologically 
There are hints in the literature (22) that cerebral palsy chil- 
dren continue their mental growth for a longer period of time 
han their neurologically normal peers, and that intellectually 
retarded children without neurological damage stop growing 
intellectually sooner than average children. Are such trends linked 
to psychopharmacological agents? 

The repeated routine use of standardized intelligence tests as 
part of psychoparmacological research is clearly indicated. Tests 
of special skills, of concept formation, of problem solving, and 
of perception also seem useful for such research. 
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Emotional Development and Behavior 


Emotional development and behavior is my third topic. This 
is one of the most bafHling theoretical and empirical areas of 
psychology, and certainly one of the most important. I would 
include under this heading studies of drive and drive level for 
the sake of convenience. 

We know that psychopharmacology is closely linked to the 
manipulation and control of emotions and drives. I would suggest 
that the use of any of the techniques for studying emotion that 
We now regard as suggestive or hopeful is desirable. We have 
much information from Sears and his co-workers (19), and others, 
about children’s fantasies in controlled and semicontrolled situa- 
tions. Variations in fantasy—its aggressive and dependency com- 
Ponents, for example—as a function either of necessary or experi- 
Mental administration of drugs should be studied. 

e have in the literature of the last three years at least three 

of anxiety for elementary school children, two direct (5, 21) 

_ 1" One projective (4), Each shows some promise in terms of 
to je elated with other variables of child behavior. We need 
much more with physiological indices of anxiety and their 
_Silp to psychological indices. The Rorschach techniques 
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Considerable useful information about relationships of ¢),, 


self concept to other variables has come to us from studies of 
adults (3, 9), and self concept techniques have been used with 
interesting results in several studies that utilize children ag sy}. 
jects (8, 10, 17, 18, 24). This technique, it would appear, cay 
be profitably explored in psychopharmacological research, 

Ratings, while not satisfactory, we must refine as best we can, 
and continue to use. Problems in their use have been well stated 
at this meeting. 

I suspect most of us criticize strongly the children’s projective 
tests, but we must continue to explore them. We need to know 
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In the last couple of roars, we have made great progress with 
ro problem ot iemearing a child’s social acceptance during his 
stv preschool years. We can get reliable and useful (or valid ) 
“peas ures of how well a child is accepted by his peers as early 
as three years of age (6, 12). These measures become increasingly 
liable and stable as the child goes through life. I should say 
that they can play an important part in psychopharmacological 
research. They are easy to administer, they are cheap, they are 
reliable. They can be done in groups when skilfully used. They 
are relatively nonthreatening to children. 

Related to them are the Buddy ratings. These have been prof- 
itably used by research workers in the armed services, in industry, 
and in the public schools. An example of a Buddy rating, designed 
to tap leadership, is one from a recent study by Allen and Masling 
(1): “Point to the children who have the best ideas for things 
to do, games to play, songs to sing, and things like that.” The 
child who is the subject of the investigation has available to him 
pictures of all the children in his class. These pictures are 
mounted on a white piece of plyboard. 

The validity or usefulness of Buddy ratings or Guess-Who 
techniques has been repeatedly demonstrated. I believe we 
should utilize this technique as an easy, practical tool in the 
evaluation of social changes that may accompany drug changes. 

From the traditional literature of child development we find 
all-too-frequently-unused standardized, semistandardized, and 
free techniques for the measurement of such classes of behavior 
as nervous habits, interaction during free play, competition, 

*minance, conflict, and dependence. All of these may be im- 
Portant dependent variables in the pharmacological-behavioral 
variable that is our common concern. 
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*Suitive Development and Behavior 


“Ha respect to cognitive behavior and development, a most 
Pected colleague of mine, Spiker (23), has recently said: 


si No matter how one views the child, one of the most obvious 
ege which occur during childhood is learning. It is 
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achievement is a universally saga part. oe t ns Cay-to-day, 

month-in-and-month-out activities of all children in the United 

States, from the high-grade mentally retarded level through the 
upper limits of the intelligence range. < 

Certainly, social and emotional adjustment are intimately con. 
nected to academic achievement, and in most cases poor ad- 
justment interferes with rather than facilitates academic learning 
(although undoubtedly there are neurotic children who con- 
pensate by overachieving in academic learning at the sacrifice 
of other aspects of their development). We possess, fortunately, 
traditional educational and psychological measurements of school 
achievement that are numerous and, within certain broad limits, 
quite satisfactory, 

Attempts to study the elements and processes of discrimination, 
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is confronted. These endeavors are not easy, but in the last four 
" fye years, tor the first time, they are feasible. 

At the Child Weltare Research Station, we are working on 
, stimulus generalization. You are all aware of the fact 
shat there is a moderately advanced theory (the demonstration 
of which is fundamental if Freudian theory is to be considered 
sound) that emotionally disturbed children are overgeneralizers: 
ie, a single experience of theirs fans out into their whole life to 
, degree greater than for normal children. 

The notion that high-drive children (such as those under stress 
or children who are victims of anxiety) are wider generalizers 
than children under less stress has also gained considerable 
currency. There is evidence to indicate that generalization in an 
unstructured situation (such as when we are strangers, and when 
we don’t know what we are doing) is wider than when we know 
precisely what we are doing, or when we are in familiar circum- 
stances. 

The corollary of that is that stimulus generalization is wider 
for younger than for older children. Certainly this is a necessary 
assumption for postulating the paramount importance of early 
childhood experience for later personality development. These 
hypotheses about stimulus generalization have not been tested, 
except for one study which indicates that early primary school 
youngsters generalize more widely than later elementary school 
youngsters (13), The importance of this dependent variable in 
Psychopharmacological research is obvious. 
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Summary 


This presentation has been made for propaedeutic reasons 
only, It is helpful to look in a classificatory way (even the most 
“ementary classification, such as the one made here) at the 
: ensions of children’s behavior that may profitably be studied 

“ependent variables in psychopharmacological research. Cer- 
a ‘reas such as physical growth and intellectual measurement 
ied iy easily, although probably not more profitably, be stud- 
Yelopme others. The problems of measurement in emotional de- 
_- ?Ment are perhaps the most difficult of those mentioned. 
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DISCUSSION 
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Dr. McCandless has done us a service in pointing out some 
‘Pecilic aspects of child behavior and development which might 
considered as dependent variables in psychopharmacological 
search, and in reviewing some of the tested methods and tech- 
Sa which can be used in assessing the effects of drugs on 
ren, 


a McCandless indicates that the variables which he lists 
discusses were not selected or grouped on the basis of any 
cular theoretical orientation. However, both in his intro- 
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en or orientation which seems to me to be ver 
ms to imply what has been suggested also by 
an speakers—that in studying the effects of drugs 
of the st S wakd be concerned with the ways in which 
‘ affect the child's developmental patterns, In clinica] 
administered to adults, the chief concer ha, 
en with the alleviation of symptoms, rather en with the in. 
e of drugs on development. If a drug administered toa 
psychotic adult can cause him to function as well as he did before 
he became psychotic, it is considered a successful therapeutic 
agent, even though the individual may not exceed his premorbid 
level of functioning. However, the young child is far from having 
reached his maximum potential. Hence, in drug research involving 
children it seems that the focus should be on the effect which drugs 
have on the developmental process. This suggests that we should 
perhaps be thinking in terms of longitudinal studies which, in 
addition to giving information concerning the effect of drugs on 
development, would also throw light on the question of whether 
reported changes resulting from drug administration are stable 
or reversible, 
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aluating the child’s activity level, for testing the usefulness of 
. as in the treatment of hyperactive children has been a major 
it interest of those exploring in this field. The lack of 
rjequate techniques for evaluating hyperactivity has also been 
* handicap in studying the relationships between hyperkinesis, 
cerebral dysfunction, autonomic functions, distractibility, and 
earning disturbances. In infant research the stabilimeter has 
heen used in studying activity levels of neonates (4), and it is 
possible that the principle of the stabilimeter could be applied 
n other settings to evaluate hyperactivity in older children. Also, 
animal research has shown that observations can be quantified 
and used as a basis for assessing activity level (1). Nevertheless, 
improved techniques are needed to make adequate studies in this 
very significant area. 

Evaluation of motor coordination would seem to be highly de- 
sirable in studying the effects of drugs, since incoordination is 
associated with emotional disturbance as well as with brain dam- 
age, and motor skills are tied in with social status in childhood. 
Dr. McCandless’ comments about the difficulties in assessing 
motor coordination reminded me of some studies on rate and 
thythm in relation to motor skill which were made in the years 
between 1895 and 1930 (2, 5, 6, 8, 9). The results of these studies 
pointed to two conclusions: (a) that the natural rate and 
thythm of the individual and the rhythm of the activity are re- 
lated to motor skill, and (b) that optimal coordination occurs 
when activity rhythms are synchronized with the natural or pre- 
ferred rhythms of the individual. Possibly one approach to the 
“sessment of motor coordination would be that of measuring 
changes in bodily rates and rhythms and changes in the accuracy 
a performance. Techniques for such assessment are 
study oF and easily applied (9, 10). Another approach to the 
analysis sea coordination lies in the application of ero 
ee echniques developed by Stetson (11) in the O oe 
“SNe laboratory and described by Hartson (3). ae se 
Neste sp coordinations are thought of as those involving 
domin employment of ballistic movements rather than a pre- 

‘nce of fixation movements. These types of movement 
_ 78 techniques perhaps could be used to quantify some of 
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tain kinds of drugs, it is perhaps pertinent to recall some of the 


research which has indicated a possible relation between Sensory 
deprivation and emotional deprivation (e.g., 7). 

In considering the possible effects of pharmacological agents 
on learning, I am wondering about their possible effects on the 
child’s ability to relearn—to modify previously learned concepts 
and patterns of behavior. This type of relearning occurs in psy. 
chotherapy, as the therapist helps the child to relearn in such 
ways as to correct the false or distorted concepts that have been 
developed as the result of past learning experiences. Standard 
techniques for studying the learning process could be readily 
adapted to the experimental assessment of this kind of relearning, 

Dr. McCandless mentions some of the physiological tests of 
oe oe Perhaps if we are to fully understand the 
studies ee os # see es se Degied lige | 
basal metabolic rates te Paice ts he results . sa ‘ 
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hasis of projective material and laboratory studies alone, 

srobably would never have been released from the hospital. 
Ee cenberg, Dr. Borstelmann, and Mrs. Cole have all implied 
at adequate evaluation of behavioral changes in children re- 
suites extending our operations from the laboratory and clinic 
a \ife situations. We recognize that any adult who is involved 
with a child will react to that child in terms of a bias, and this 
applies to teachers as well as parents. Nevertheless, information 
ean be elicited in such ways as to minimize the effects of bias, 
and valuable material may be obtained from both parents and 
teachers. We also recognize the limitations of rating scales. But 
the use of trained observers in both free and controlled situations, 
in school, play groups, the doctor’s office, and even in the home 
can provide data to supplement our laboratory and clinical find- 
ings to give us a more complete and realistic picture of the child’s 
functioning. 


on the 
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HE USE OF OPERANT CONDITIONING 
TECHNIQUES IN CHILDREN 


EUGENE R. Lonc 


ing procedures which can be used in the study of child be- 
havior. I shall attempt to differentiate these procedures from 
others used in child research and to indicate their sensitivity to 
the manipulation of a number of independent variables. In ad- 
dition, I shall try to illustrate the potential usefulness of the child 
as an experimental organism. 


Tx PURPOSE of this paper is to describe operant condition- 


The Operant Technique 


Much of human behavior seems to be constituted by what Skin- 
ner calls operant responses (13). Operants correspond to the lay- 
man’s “voluntary responses” in that they seem to be emitted, 
rather than elicited by specifiable stimuli. In addition, they have 
the important characteristic of operating on the environment to 
produce stimulus changes which feed back to the organism. 
Some of these response-contingent consequences have the prop- 
erty of increasing the probability of responding. These are called 
reinforcers, 

Operant techniques, i.e., experimental procedures for increas- 
ing or decreasing the probability of such behavior, have long 

n employed with infrahuman organisms. In recent years their 
tequency of use with humans, principally adults, has increased 
(1, 9, 10, 11, 12, 15). As yet, however, only a few investigators 
eo employed them with children (2, 3, 4, 5, 7, 8). The reason 

this, perhaps, is that they are based on aims and procedures 
a differ from those which are usually employed in child re- 
: oad example, the purpose of operant research is to study 
BS ility of behavior and to determine those independent var- 
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ict | | | 
ee the application of operant procedures to children 


places great emphasis on the behavior of individuals rather than 
on average or group results. For example, different procedures 
may be necessary in order to bring about a common behavioral 
change in all children because of our inability to control the 
heredity and past histories of our subjects. As a consequence of 
this, great emphasis must be placed on experimental control 
rather than relying on statistical adjustments to smooth out ir- 
regularities. 

This approach lends itself to the discovery and isolation of 
new manipulable variables, e.g., new reinforcers, deprivation 
regimes, and training procedures. It is quite different from the 
ee ee aaeet observing behavioral changes that occu 
repertories of b pee conditions or which entail sampling 
oriented ehavior at different points in time. These 

mye foward the establishment of norms. The preset 


approach also differs ; 
children in a abo part from those which employ groups of 


the Postulates of a f x context to test deductions derived from 
terest seems to lie ieee system of behavior. Here the 
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Fic. 1. Subject at the experimental console. 


without too much difficulty. As was suggested earlier, however, 
one characteristic is basic to this as well as to all operant con- 
ditioning situations. This is the child’s operating on his environ- 
ment to produce stimulus changes which feed back to him and 
alter his probability of responding. 

_ In the case of our specific procedures, a child sits at a console 
a relatively isolated experimental cubicle (Fig. 1). Before him 
“fe @ manipulandum (an enclosed telegraph key), colored lights 
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as discrim projected, and a tray into 
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tures OF 
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an automatic projector, 

The telegraph key “ ra 
adjoining room. Each sae sf 
is indicated oe aca like those shown in Figs, >) through 
ag te ie lee advances the pen eed on me Cumulative 
cnastehinn a small but constant amount. Afte a certain number of 
responses, the pen is reset and a new excursion is begun.® The 
paper on which the responses are recorded is pulled to the left 
at a constant rate. Thus, changes in rate of responding may be 
studied by examining the changes in slope of the cumulative 
records: a steep slope indicates a high rate of responding; a less 
steep slope means a lower rate of responding; a horizontal line 
shows no responding (pausing). The small diagonal “blips” in- 
dicate the occurrence of reinforcement. 

The usual procedure at the beginning of training is to bring a 
child into an experimental cubicle, seat him, show him the manip- 
ulandum, and tell him to operate it. Ordinarily, the circuitry is 
arranged so that the first operation will result in reinforcement. 
ee pee delivered, a loud buzzer sounds, and 
changed to a red one See ae hin - the translucent ga ; 
continues to sound fo a oo ei t remains on and the oe 
this time, the beaten dnd - i ced two seconds. At the enc - 
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_, and sometimes he will not, and that in order to get a prize 
Ze s operate the manipulandum. The experimenter then states 
be oe i; going to leave the room for a short time and that the 
* ' _ win more prizes during this time; the experimenter then 
: wee room and closes but does not lock the door. During 
BD cnent sessions such instructions are unnecessary, and the 
wild usually goes directly to his cubicle, closes the door, and 
starts working. 

Trinkets, pennies, and projected 35-mm. Kodachrome trans- 
parencies have been used as reinforcers. The trinkets are small 
plastic and metal objects, e.g., dogs, footballs, rings, clothespins, 
etc. While trinkets alone are usually adequate for preschool chil- 
dren, they are not for older children, and pennies must frequent- 
ly be substituted. Sometimes combinations of pennies and trinkets 
are employed if a child manifests an interest in both. 

As was suggested previously, an interesting way to vary re- 
sponse-contingent consequences and thus to produce changes 
in probability or rate of responding on the manipulandum is to 
use different schedules of reinforcement. No detailed description 
of the large number of possible schedules will be attempted here. 
If such information is desired it may be obtained from the volume 
by Ferster and Skinner (6). A few examples of simple but in- 
teresting ones are the fixed ratio (FR), the fixed interval (FI), 
and the variable interval (VI). In the case of the FR, every Nth 
“Sponse is reinforced; i.e., a certain number of responses must be 
a before a response is reinforced. FI schedules place a time 
ather than a behavioral restriction on reinforcement; thus, with 

a l schedule a certain fixed amount of time must elapse after 

ee reinforcement before a response is again reinforced. 

a oe as is similar to this except that varying rather than 

3 sis S must elapse. These schedules in altering response 
ie; ee different frequencies of responding over 
3 ‘tae ; : erent rate patterns of responding. The patterns may 

ie: and studied as each response advances the pen on a 

ca fisice a small but constant distance. When nae 
Sch hom eck ued with lower animals (in conjunction wi 

ol Produce ‘atic reinforcers as food or water ), fixed ratios usual- 

. constant rates of responding, fixed intervals pro- 
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Fic. 2. First-session FR records. The first subject (A) was begun on FR 15, 

changed to FR 25, and later shifted to FR 45. A high regular rate of re- 

mires was developed. The second subject (B) was also begun on FR 15 

and shifted to FR 25; he was later dropped back to FR 15, however, 
because of his irregular performance. 
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ropped back to 15 because of increased pausing and de- 
easing rates of responding. A comparison of this record with 
she previous one suggests that the same procedures cannot be 
ysed with all subjects. Subject B undoubtedly could have been 
hrought successfully to FR 45 if the increase had been more grad- 
ual, Averaging the records of these two subjects would have re- 
vealed nothing. The fourth excursion of subject A was already 
highly regular. Moreover, averaging would have concealed the 
cessity for differential treatment of different subjects. 


was d 


nece 


Mh 


Fic. 3, First-session FI records. The subject (A) was given five reinforce- 
ments on a VI .5 before being shifted to FI 1. The second subject (B) was 
begun and maintained on an FI 1. 
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Figure 3 presents the first-session records of two subjects on 
xed intervals of one minute (FI 1), Subject A was given five 
reinforcements on a variable interval of one-half minute (VI .5) 
being shifted to the FI 1. Subject B was begun and main- 
ae an FI 1. In spite of their dissimilarities, both subjects 
=. ie to pause after reinforcement and then to accelerate 

e Ptly to a terminal rate. Both of these records perhaps sop 
ge of learning. In any event, the schedule quickly 

: control over behavior to the extent of producing new 

Patterns and thus altered probabilities of response. The 


y's also show how rapidly the behavior of these children is 


ve nga oS illustrating once again that the child is a very sensitive 


Tusm, and that environmental changes (in this case the re- 
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to be due to the accumulation of a large number of trinkets with. 
in one session. Most psychologists I think would name this phe. 
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nomenon “satiation.” 

The records of several sessions of one child on FR 60 are showy 
in Fig. 5. Record 1 indicates that the control exercised by the 
schedules was quite strong—there are only a few instances of de- 
creasing rates of responding (“negative curvature”) and pausing: 
all in all, the child’s performance is very ratio-like (i.e., char- 
acterized by high constant rates of responding). On successive 
weeks, however, it became less and less ratio-like as the instances 
of curvature and intermediate rates increased (Record 2). After 
ato ts change erent tenets were employed. The 
ei Kae Sriteen * rene 3: the rate has increased, 
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scree maintained by fixed interval schedules jg also 
sensitive to motivational changes. In F ig. 6 are depicted two 
instances of this. The first record (A-1) is that of a child on », 
FI 1; after four reinforcements the number of trinkets was “—- 
bled and an acceleratory pattern developed. Record A-2 jg fo, 
the same child one week later. Throughout this session she was 
given two trinkets at reinforcement, and for the most part the 
acceleratory pattern persisted. 

Records B-1 and B-2 are of two successive sessions of another 
child. After six reinforcements of the first session (B-1) the num- 
ber of pennies delivered at reinforcement was doubled. Rate 
was increased, although the control was not as strong as that 
shown in Record A-2. At the beginning of the next session (B-2) 
the number was again reduced to one, and the rate soon fell. 

One final motivational manipulation merits discussion at this 
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Summary 


I have indicated that child research might a entail 
studying probability of behavior and discovering variables which 
influence it. The operant techniques, because of their great sen- 
sitivity, make this possible. By studying changes in rate patterns, 
it has been possible to demonstrate with children the effects of 
various schedule and motivational variables on performance. 
Although less lawful, the data with children did resemble rather 
closely those produced in other organisms under more rigidly 
controlled experimental conditions. Basically, drugs might be 
viewed as another class of variables which influence the proba- 
bility of behavior. The effects of various drugs have already been 
studied successfully with operant techniques in lower organisms. 


The same procedures might well be used in studying drug effects 
in children, 
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“een is one of the few research workers currently explor- 
dita . ' se of Operant conditioning techniques in the study of 
tly ‘avior. I might say that I feel the approach is a particu- 
Wiety of no one, not only for its potential promise in a wide 
its ap nS Situations, but also for the basic concepts underlying 
a. RE As Dr. Long has noted, the growth of operant 
ittodviced in the past 20 years has been remarkable: originally 
Meth in the study of learning in lower organisms, the 
has “S it is sometimes referred to by its ardent followers ) 
Otic, N €n extended to adult humans, both normal and 
Although, «We have some indications of its use with children. 


ugh Dr, Long has, thus far, been content to omit drugs 
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nis own research, the implication, 
for drug are numerous. Drug effects . 
ot formation, perception, social relationships, and 
ward-punishment schedules could all co), 
d within this sort of framework. | would 
very much like to see such studies ey ck . 

I am especially impressed with the _ lity or the behavioral 
measurements that can be obtained with these techniques, One 
of the most persistent problems in doing drug research with chi]. 
dren is the variability of the behavior being studied. Most ey. 
perimental designs require pre- and postdrug measurement, and 
the investigator is often swamped by “spontaneous factors which 
make his test measurements unreliable. Neat, repeatable measures 
of behavior are difficult to find. From the data presented by Dr, 
Long, it appears that some operant schedules produce highly 
stable behavior, and thus offer a distinct advantage for reliably 
assessing the effects of drug intervention. 

i ied oe 
havior may be quite Sar f sen St? be 
quality of reinforcement Ne an ae rates a ane 
possibility that these : ee consider the 
sensitive to other vari iat patterns may not be especially 
become more i cas ee drugs. As the behavior patterns 
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y Taise a question about the meaning- 
| measures, I might simply mention 
avior in ME on a more information about drug 

ral, we should be in a better position 
vely in the clinical situation. Se 
it will be necessary to correlate 
n operant conditioning situatio” 
the real-life, hospital, school, % 
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. erymentation will not frighten off any interested research 
nd ag the same time, I become somewhat leery when J 
itt ituation in which the child is brought into an experi- 
Mees oom, the door closed, and a segment of his behavior 
“a bsequently observed via automatic recording devices. | am 
veminded of a recent report by Lepley (1), who was studying 
the rat in an operant conditioning experiment: 


ental 100 


When an assistant to the assistant got around to harvesting 
, six weeks’ production of data from a Skinner-box, the crop 
yield, as represented by the automatic recording device, was 
remarkable for the latter part of the period. He opened up 
the box and discovered that Mrs. Rat was rearing a family and 
that the offspring were running the machinery! (1, p. 298.) 


Let us not lose sight of the child. 
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The method of the conditioning of the free operant with that 
uf the highly regular base line to which the effects of treatments 
can be referred within an individual subject, together can provide 
: Most powerful method of behavior analysis. This method makes 
Possible, even in such complex organisms as the human adult 
ind child, the efficient examination of the effects of many different 
= of important experimental variables, ranging from those 
to a in the development of social behavior and personality 

oad opharmacological agents. These methods originally ee 
.. peer creatively and popularized in ee 
®8S0Ciates Skinner (14, 15), and in recent years some of his 

ha and others (1, 4, 5, 16) have written about the methods 
detail a employed them. I have elsewhere written in oe 
"Search ag ine possibilities of the method for use in e “ : 
*tiology an j Particularly for the intensive prete ) ne 

Ce and related. pare characteristics of emotional cep 

Very gi ~ S0Cial behaviors (6). 

py Silas methods have hoe employed to good effect in 
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; than behavioral one ~ a “xample, , 

Ise, respiration, OF ™ €.8-, alpha rhythm 
steady rate of pu ven set of conditions, and the effect of ee 
is elicited ct of treatment) to which the organisy, is = 
treatment (or eflected in systematic changes in this regula 
jected is ee f the ‘lie detector, in which changes fro, 
output rate. Use 0 . onse rates are correlated with cl: Ne 
base lines in autonomic respom: ; ‘ ASSeg 
£ questions asked of the subject, represents an example of th, 
re line method in common use. So, pee effects of a variety 
of experimental treatments (including drugs) might well }, 
reflected in reliable behavior outputs of the sort that Dr. Long 
has described. The possibly subtle effects of drug treatments 
for example, may well be amplified in base lines of voluntary 
responses. 

To supplement Dr. Long's presentation, I shall attempt in 
this discussion to outline some of the essential characteristics of 
the base line method of behavioral analysis as employed in a 
setting involving the free operant conditioning of voluntary 
responses in children. In this way, with Dr. Long’s most useful 
examples fresh in mind to guide us, the issues involved in use 
of the method should be highlighted effectively. But first, let 
us consider the nature of the free Operant. 

Panne ie nee establishes a controlled setting to 
controlled con Re se of 2s essential elements of a set of - 
effects of his independe he ae study; ie eed “33 “3 “i 
either of (at least ) ate ee in behavior emitted un ‘5 
ifferent types of conditions: he may 

That is, he creates tis “sponse setting involving behavior “trials. 
is free to exhibit ise on, the trial, during which the subject 
of which he j “*avior or behavior sequence, at the & 
until the Pportunity to repeat the response 
tum » the sul “oe by the experimenter. Thus, : 
right may traverse a long, straight runwa)> 


or left at 
Seri X, Or Be Choice point in the T-maze on his va) 
Mal maze. Alternative @ Sequence of choice responses a5 in 
ree ace © experimenter may focus 0? 
Case where the iiediteaie for bebs¥! 
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a separated by trials as defined above. In this 
sor emitting a response of rather short duration, the sub- 
af in the same place prepared again to respond, if he is SO 
ject 18 | Thus, the dependent variables in the free operant case 
be based on the frequency of a given response in time, 


em issi0l 


cast 


incline 
would 
i.e. fesponse rate. | 

The major advantage of the free operant in research is that 
there are, generally, no restrictions when it is used on the fre- 
quency or rate with which a given response can occur, as there 
would be in the case of behavior restricted by trials. Thus, the 
assessment of changes in response rate from moment to mo- 
ment becomes possible, and the experimenter gains considerable 
flexibility, for he is free to define the response employed to suit 
his own research ends. 

Dr. Long has presented a most effective illustration of the 
method of free operant conditioning as he has employed it in 
the study of an important class of child behavior. The behavior 
output curves he has obtained from young children are im- 
pressive for their orderliness when we consider that he is in an 
early stage of research on the voluntary behavior of a class of 
subjects about whose behavior dispositions in such conditioning 
settings we know relatively little as yet. 

Wei, for those interested in the reinforcing wit sO 
Sk ee and conditioned ) of a variety of = 

Ong’s c Present in the typical environment of See . 

ai a Hew a useful, substantive sel aear Se 
ing leads ne ollowing up ina fruitful way some 0 t : gas 
ention that - data, providing a timely pee oS — 
0 the stati Pa tew on the experimental os oi ci 

COVerin bee control of variables could readily lea rie 

8 of new independent variables. Thus, there is the 


PYOVoeatiy, } , 
_ “cative indication in his data that some post-reinforcing 


Muli which i af f 
is chi . initi tive reinforcers for 
his child sy Ppeared initially to be posi eae 


“Ubjects biects may actually have become avers! 
. Seemed to have become satiated for them. 
i ‘ibility 1s onnection, it is intriguing to speculate about a pos- 
that Dr. Long has advanced: that the operant behavior 
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‘pis subjects May be rather sensitive = peeeee tations Of mot. 
of his Ce se He lustrated this point with the finding 
is S biects appeared to become satiated for trinkets - 
that his sudj*™”. *. , their rate of response for trinkets 
yrcing stimuli; 1-¢., SS Se de. 
during the session as a positive function of 
ts they had received. 

Unlike Dr. Long’s subjects who became satiated rather quickly 
animal subjects responding for the conventional reinforcers of 
food or water in operant learning settings almost never satiate 
during an experimental session. This is because the experimenter 
fairly well understands how to apply the deprivation-satiation 
laws for food and water to his subject, and hence can keep that 
subject on an effective deprivation schedule while he dispenses 
the reinforcer in relatively small amounts. He does this because 
typically he is interested not in deprivation-satiation relationships, 
but rather in other problems which he can study by manipulating 
reinforcing stimuli to his advantage. : 
0 Se ranma 
has been attempting simply ates ane f a whic 
would function to condition child < oe aaceene 4 stimuli which 
pursuing this purpose, he seems Se ines ae 
interesting facts. These facts will co . , . 

nstitute the lore which re- 


search 
ers who follow Dr. Long will be able to fall back upon in 


thei sa 
ee} gee es research with children 
> ° ongs * , 7 
be satiable for Hig t te, which suggests that the child may 


yational vari 
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80, as 5 ise deprivation (arenes of trinkets might be sens 

biologically likely, then a trinkets) operation. If this wer 

would Y Necessary heal reinforcer which does not appea 

s eae "sponsive to de © Same sense that food is necessatY 

Systems oe se Simca and satiation operations 0 
Only labeled Primary the reinforcers of those 4tV° 

appetitive. 
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most interesting question for us to ponder ae oor 
» of the reinforcing value of the trinket? It is likely 

4s value as a reinforcer is, for the most part, conditioned; 
that a + developed reinforcer value for the typical child be- 
ie, ae paired with (or stood as discriminative for) a variety 
Bousiotdog reinforcers for him. In addition, if the effectiveness 
r the trinket as a reinforcing stimulus is under the control of 
deprivation-satiation conditions, we would have another instance 
(7, 8) in which a presumably conditioned reinforcing stimulus 
s sensitive to conditions of deprivation and satiation similarly 
as are the reinforcers of the primary appetitive drives. 

In this connection also, it is important to note that the recent 
papers of a number of researchers in the field of animal behavior 
and learning (2, 3, 9, 11, 12, 13) suggest a most intriguing pos- 
sibility: that a large variety of environmental stimuli (novel stim- 
uli or simply environmental changes—e.g., sounds, lights, etc., op- 
portunities to manipulate, to explore, or to observe ) may function 
as reinforcers of instrumental behavior when made contingent 
upon it. It is important to note that such stimuli do not appear 
peely DECOSRATY (BB would be food, nor do they appear to 
“a ree their reinforcing value through conditioning. It 
oi “Aho 2s to take account of this possibility Looe 

ie Si it is that such stimuli as trinkets, for ae e, 

i in ia —_ and when employing Saenger s ss 
tance is the - itioning settings generally. Of gees oh ; 

Y such eae sibility, suggested by the analysis of ha os oa : 

e oivenae ae as Hinde (10) and Verplanck (1 S So 

orcing stimuli ; or many (but not necessarily all) suc shes 

*Privation-satj ss an Organism may be under on con sas 

ich a PRs 1on operations which determine e _ .S 
Mediately le presented to the subject in the ee a 
| 8de contin ing a test (whether or not those stim ons 
bass, e Sent upon the subject’s behavior). Indeed, on 
“tional poetiity exists that food and water may be the 5 
ee th er than the typical stimuli, in the sense that a 
be apparent physical constraints (€-8+ = 
) which would control their intake chee a 
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and hence their reinforcing qualities, For th, 

under depriv 
and satiation must yet be determined, 
vat of Dr. Fisher’s question about the “Meaning 
of simple free operant ae tx a “ost Question 
to answer, if what he has im oe ; 7 ae a os aning ” is the 
manifest or face validity of the behav cat or oy is = Issue which 
enters in all experimental research on be avior—pat ticularly y, 
we would attempt to systematically manipulate events in an oy. 
perimental setting which is established to represent in abstracte 
form the essentials of a set of naturally occurring, uncontrolled 
conditions to which we intend ultimately to generalize our findings 

Thus, an analysis of the motor elements of behaviors would 
not denote or restrict their manifest meaning for most of the 
purposes of research in complex social processes, just as the 
motor elements of, say, walking would not be adequately de- 
scriptive of the response sequence for the end of escaping the 
police, of purchasing a gift, or of rushing to meet a loved one. 
It is the context of the behavior sequence which gives it its man- 
ifest meaning. The circumstances which are directly contingent 
upon what otherwise would be the trivial response of a marble 
being dropped into a hole, or a word being emitted, or a tele 
eran nee iadine a reinforcing condition or hee 
A child may press ke zs ae? e most important a a su “ 
(which is equally as ee ee PP — | * + on 

asonable as pressing a key to brins ° 


the 
peeliraatla : a trinket), and a rather stable output of be 
setting. € emitted for that reinforcing event in a standar 
In additi 5 
bility, eke its meaning in the sense of reliability 0" replict 
avior of our example would, in a logical sense, 


ave exactly the 
Same mani : 00 
neous behavior of a child t meaning as would, say,“ "1 


also have very much searching for his mother. It “ ihe 
chavior of a har the same manifest meaning as W" 
* mother, (b) to oo on signal, could choose to 8° \ 
or (d) not me other familiar adult, (c) to some 0 "0 
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It was in research contexts much like these that the concept 
r reinforcing stimulus was developed to order the class of stim- 
ulus event which, when made to follow directly a given response, 
wstematically alfects the rate or some other aspect of the re- 
sponse. Many of the stimulus events which afford such control 
over responses are supplied by people (e.g., approval, affection ) 
hence social behavior or behavior for social reinforcers. 

In the final analysis, of course, the meaning of any behavior in 
the sense of its validity would be entirely dependent upon two 
factors: first, the functional relationships into which it enters, 
particularly with independent variables, but with other classes 
of behavior variables, as well; and second, how reasonable those 
relationships appear when referred to some theory of the re- 
searcher, however informal or preliminary. 

Indeed, in this context we must always be open to the pos- 
sibility that the dependable, regular rate of output (under some 
standard condition) of what originally appeared to be some triv- 
ial and insignificant behavior might prove to be most sensitive 
‘0 some important experimental treatment variables. Of course, 
in this event the behavior earlier thought trivial would be seen 
in the new light, as representing some class of behavior affected 
by the treatment which had been predicted earlier; and it would 
00 longer be trivial in the sense that it was unrelated to im- 
Portant variables in either the formal or informal theory of the 
tesearcher, 

‘ed me now draw more precisely a most important conclusion: 

ard conditions can be established in operant conditioning 

**ttings to parallel almost every problem or method of behavioral 
Psychology listed by Dr. McCandless and by Dr. Layman. A 

8¢ variety of social and nonsocial conditions could be readily 
impl ted into operant conditioning settings; if rpearninee 

tears uted, they would give the researcher a high degree o 

Stul control over those conditions, usually making him 

¥ times more efficient than he would be studying such pheno- 
even Sana occur in natural (ie., nen eee RA 
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reflect xe ate in the reliable dependent variables which 4 a 
to inves es : said. 
ard set of those conditions can gene! ae S 
The important consideration for both these experimental case, 
which employ the methods of operant conditioning and the 
highly orderly individual base line, is that they make it Dos- 
sible for the behavior scientist to exercise considerable conty,) 
over a variety of behaviors in important, naturally occurring 
settings. Thus, to illustrate the second experimental case, many 
important conditions might be articulated into operant conditigp. 
ing situations as reinforcing stimuli, and the rate of a subject; 
response for presentations of those stimuli would indicate thei: 
relative importance for him. This might be done for the purpose 
of charting the behavior patterns characteristic of the child (i, 
for diagnosis), or of relating those patterns to other behavior 
ape - to antecedents in the life of the child. In this way, 
ae Be e ie could study the conditions under which social 
uli 
f provided by the behaviors (e.g., attention or approval| 
of an adult are important (i : ; | 
eG Pes portant (i.e., reinforcing) for a child. 
provided by Pig ean of many stimuli, in addition to those 
for a child in this se ae of other people, can be determined 
as reinforcers of h y. +he range of stimuli which might function 
h SO ehavior in operant oe £ f m 
Photographs or dr eG perant conditioning would run 1° 
‘0 doll-puppet settings i Ses rently meaningful or meaningles 
tionary puppets ae : which the first of two previously s* 
Punches it. Indeed, in Pe tasits kiss to the second, or poss! 
8 Value of a Variety of pkg to this last example, the reinfore 
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IVD 
opportunity to hug, or inflict damage to, a doll. Indeed 
the “t forcing value for a child of a variety of such happenings 
y . 4 Pl Ve 5 
e studied serially. Essentially, this would constitute a 
yjective test which would yield a wide range of behavior scores 
rf eC 
for Co ative value of reinforci fore 
f the relative va ue of reinforcing events which could be rep- 
. 
ficated readily. 
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COMPARATIVE DRUG-BEHAVIOR ANALYSIS 


SHERMAN Ross 


WOULD LIKE to state at the outset some of the assumptions 

which I am willing to make and which I hope you are willing 
to grant: 

1. Children are here to stay for a while, even in increasing 
numbers. 

2, The research efforts to date in the area of drug effects on 
children represent the same problems and difficulties as other 
studies of drug effects. 

3, Unraveling the basic problems of development is a long 
and difficult task which involves many false starts. 

4. Scientists will continue to do the kind of research studies 
that they care to do by the techniques they are trained to do. 

5. Changes in research habits and research concepts come 
slowly, 

: 6. There will continue to be many difficulties and confusion 
M interdisciplinary and nondisciplined group attempts at un- 
taveling some of these fundamental problems. 

At conferences it often happens that distinguished people 
te a variety of disciplines are brought together to con- 
ne a common problem. In such meetings I would like to plead 
¥ each discipline to go its own way in its attempts to unravel 

ny of the complicated problems. 
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on ant to turn to some of the problems of comparative psy- 
“tn These are immensely meaningful times to reconsider 
With ae problems. The Darwin centennial is in 1959. 
birth of © past two years has been the 100th anniversary of the 
Freud. The year 1856 marked the first time a laboratory 
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a wonder cae few years we will be re-examiy Ng som, 
amental concepts that have come out of eyo}, 
articularly regarding behavior. Many Psychol. 
naive about the core of this problem, i 
takes a distinguished and experienced ett put ys 
straight. Neal Miller, for example, in an address he Save recently 
defined the relationship between rat and human behavior, His ap. 
proach is clever and I think correct. He says that we can find 
counterparts in human behavior of almost everything that we cay 
measure and find in rat behavior, but not the opposite. It js ; 
very important kind of statement and permits an analysis of 
some of the comparative problems. 

The major theme that I bring before you is that what a com. 
parative science deals with is similarities (which are what every- 
body is looking for) and with differences. How easily we under- 
sell ourselves by the heavy investment in overt similarities and 
complete neglect of differences. The property of a comparative 
science is that it is concerned with both differences and sin- 
“eel FS It is perhaps because of some analyses of differences 
Many earch RL developed a comparative ee 
Vor aessunla 1 axe = we should not develop such a scien¢ : 
major substance of fre fem 385 eee the Granquilzes 
ticularly useful in ay; quent use in the veterinary field, is a 
On horses. It agit quieting dogs, cows, and pigs, but doesnt W" 
erences js ig is The phenomenon of interspecies “l 
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nparative analyses of behavior in fields other than psychol- 
omed, I am afraid, to be at best background sciences, 
fa the training program of the physician, the novice is indeed 
ninterested in the problems of comparative anatomy, compara- 
tive neurology, comparative physiology. He is interested in one 
particular organism, the human organism, and that is what he 
wants to know about. But in the area of psychology, we have in 
the past 25 or 30 years invested so much in the analysis of the 
rat's behavior that the investment has been productive for the 
analysis of human behavior. 

In this connection, I would like to tell you a little story, the 
point of which I believe in very much. It was told to me about 
Professor Robert Yerkes. When graduate students at Yale were 
required to defend their theses publicly before an audience of 
their professors, their fellow students, and others who were in- 
terested, Professor Yerkes would almost always ask (if the study 
happened to involve animals), “What is the relevance of your 
work to human behavior?” Since the question could be antic- 
ipated, the students quickly learned that the acceptable reply 
included statements about phylogenetic continuity, evolu- 
tionary development, process similarity, etc. The final point in the 
response was: “Even if none of the foregoing reasons is particular- 
ly appropriate, it is indeed important to study the rat (or 
the monkey or the cat) for its own sake as a co-existent species 
- the face of the planet, and we ought to know about these 
Bings Such a reply is perfectly reasonable, and all of us might 
te with such a notion. This method of dealing with the ques- 

of human relevance went very well until a group of stu- 
se oe Professor Yerkes’ absence, decided to question a 
8 lady who was defending a research study of children. 
en the moment came for questions from the floor, the stu- 
ee: “What is the relevance of your research to ~ be- 
ee, one lady was well prepared. With a see = 

logenetye Straightforwardly made the usual response a on A . 
Point, etapa evolutionary development, i As ae te 
Cs Mision said, “Even if none of these things is rg: te : is 

: ‘idlement poo the human child for its own sake. is 
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set and the effects of such drug treatment on humay 
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2 a + to answer questions about drug research With 
ree “eae identified so far a very special concern wit} 
ecco with which I am willing to agree, and a social 
and intellectual climate—a public climate, if you will—of interes 
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I want to take a rapid look now at what the research contribu. 
tions, at least from the field of psychology, have been over the te- 
cent past. I want to do it rapidly, and do it in the form of broad 
generalizations which I don’t care for but which might be use- 
ful and provocative. 

The complex processes which we label development have given 
us a great deal of conceptual trouble over the years. A conference 
was held at the University of Minnesota in 1955 to recognize 
ee i? years of work at the Institute of Child Welfare (3). The 
hence Nay open are an excellent representation of 

» the presumed importance, and the differential 
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led with this characterization of the past quarter of a cen- 
sary, We have also prem other things happening. We have come 
to see operations almost at a standstill in the area called de- 
velopmental psychology. These problems have not, as | see it, 
challenged or attracted the youngsters recently. I think this state 
af affairs is bad, and I think perhaps we might now be coming to 
another kind of period. 

Another one of the things we have seen is that the psycho- 
dynamic point of view is becoming the dominant approach in the 
analysis of human behavior, in personality analysis, and perhaps 
even in pediatrics. Here I am referring to the idea that events 
that happened earlier in time have meaning in analyzing, pre- 
dicting, or interpreting individual behavior. 

Within recent years we have had perhaps a return to the 
biological basis of psychological behavior, if you will. In the field 
of comparative psychology, this re-emphasis has come from a 
number of areas. I want to simply sketch these out, but I will 
have to omit some of them. 

First, we have been captivated by, and many of us have 
neglected, the work of some of our European colleagues, the 
ethologists (9, 10), who have reopened in a major way the prob- 

em of investigating the nature of innate behavior. They have 
had a sizable impact, I think, on what psychologists do these days 
in the research business. 

New leads have opened up in the neurophysiological and bio- 
chemical fields. I don’t think there has been any decline of in- 
terest in psychological determinism or in psychodynamic ap- 
proaches to behavior. I do think, however, that we have had in- 
thorn interest in the biological, neurophysiological, and ee 

cal mechanisms. From this, a new interest is arising 

Problems of the analysis of development. It is of more than et 

8 interest to me that Harlow, in his presidential address to t ; 
es Psychological Association (2), made a pa eee 

as. on substitute mothers in infant cease 8 coeict 
Get YY distinguished and important Deans 

whose work on the effects of cortical ablation has >. this 
ng. Dr. Eisenberg used the term “learning to learn”; ~ 
"is one of Harlow’s major contributions. More recently, 
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contemporary interes ag Sa 
We have had among the mena cage oem) & Teopened 
interest in the problems of the aR % ‘au experience, |p 
most instances they have followed the undamental psycho 
dynamic hypothesis, and tried to get empirical evidence related 
to it. We have seen the work from the Roscoe B. Jackson Me. 
morial Laboratory spreading the concept which has heen Called 
the “critical period hypothesis in individual development (8). 
this moment, John L. Fuller and his associates are studying the 
delayed effects of tranquilizing drugs on learning and othe; 
aspects of behavior in young dogs during critical periods of de. 
p — o i Ui 
velopment.* From the laboratory at the American Museum ol 
Natural History, we have seen fascinating attempts to manipulate 
individual development in the rat, essentially by depriving the 
. of certain critical kinds of experiences related to maternal 
ehavior. 
W es . 
eee et also seen contributions from the mammalian genet: 
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, with age in days. Excitingly, this curve follows the 


same 
as the incidence-age function. 


prait 
trends ; . 
{ think these are mainly suggestive leads. They are, neverthe- 
less, immensely provocative. Such efforts represent some of the 
directions in which I think we are going. 

Experimental psychologists’ work with rats has characteristical- 
ly been limited to short intervals of time. We have therefore very 
jitle information that deals with more than a brief span. Such 
“ime limitations have come about from the interests of the psy- 
chological investigator and from his stress on appropriate con- 
trols. And this is precisely the problem that we are worried about 
and concerned with when we think of drugs and the develop- 
ment of children. 

If you look at much of the vast literature, it tends to deal with 
rats between the ages of roughly 90 and 120 days. That, too, is 
not accidental. These research habits are built up by the very dif- 
ficult process of training. One person trains another to do these 
studies. We learn the hard way that if we use young organisms, 
30 or 35 days old, all kinds of variables enter in which are not 
really needed. We have enough variables to deal with already. 
So we don’t ask or answer questions about developmental fac- 
tors. 

One of the very interesting moves that have come about in 
the recent past is the springing up of a group of workers who are 
primarily interested in the effects of early experience (4). A few 
Years ago it was reported that early handling had an effect on the 
development of stress tolerance in rats. This finding excited a 
_ tumber of workers, and I want to indicate one of the ways in 
_ Which subsequent work on the effects of early handling seems 

important for us in understanding drug effects. : 
of eg (5, 6) has been interested in Hier esti 
effect early handling. One of the variants he has stu SE 
rae of shaking rats as contrasted with early handling. Han : = 

. Some very special connotation relating a human to a rat; sha - 
} a ‘t. You put the rats in a shaker and you cele on oe 
fects . tried to determine whether the same oF es aa 

gee o found. As part of his research program, he has also 
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When we now turn to the problems of drug effects in Childrey 
we have some which are similar to those encountered jy othe 
analyses of drug effects, and perhaps some different ones, | t);jy) 
we have systematically, and perhaps with malice aforethouch 
overlooked variables and events related to these variables whic) 
are important ones to note. 

I am sure that those who have operated in a medical contex| 
and most particularly in the context of the treatment of children 
are aware of such things as the dose effect. We often talk about 
the effect of a drug as if there were a single effect independent o! 
dose. This is one factor to consider, Second, in the administration 
sabe given drug, the route of administration makes a difference 
eh ecg remem ot the bat = 
be on guard for highI Svar yang else that he has, must alwa| 

y peculiar idiosyncratic effects. 


lave a suspici ) 
head wij suspicion that medical students are beaten over th 
ad with some of thes 
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« children fg with the problem of aftereffects, One thing that 
sf ps characterizes medical care of children as compared with 
vet 28° groups is our concern that an event (a treatment) at 
ee point in time early in life might have an effect (a negative 
affect) later in life. I am quite sure that such values enter into 
therapeutic decisions made by pediatricians and other physicians, 
wis precisely with this concern, dealing with the periods in the 
jevelopmental life spans of a human, that we can center our ma- 


perha 


jor analysis. 

Our central concern here is, of course, behavioral toxicity dur- 
ing and especially after drug therapy. The dimensions of this con- 
cern are as wide as what we know, or think we know, about chil- 
dren: social behavior, learning, motor development and perform- 
ance, emotional behavior, etc. Dr. McCandless has indicated some 
of the ways in which these processes can be studied. 

First let us consider the availability of subjects. Most frequent- 
ly that portion of the population of children will be available for 
drug studies who are somehow or other categorized as requiring 
medical aid or are packaged in institutions. In this context of 
medical aid, drug studies can be done. The basis for such segrega- 
tion of the total population is, as in the case of other behavior 
disorders, certainly socially relevant. By that I mean that aspects 
of the social and interpersonal behavior of a given child will have 
become so annoying, so obnoxious, so bizarre, so difficult to live 
with, that the child will be separated from his colleagues and 
placed in contact with technical experts of various kinds to be 
modified or to be stored. We must seriously concern ourselves 
with sampling problems and with follow-up of precisely such in- 
dividuals who have been given drug therapy. 

Another problem that we face, which I am sure is well known 
My od practicing pediatrician, is the problem of great nares 
y © use of any drugs in the treatment of cee par sae, 
Here = which might have significant behaviora yes ae 

,, “¢ probably face the problem of the speciat senstiv y 
Sitip, (2 CtUg treatment, or the medical person’s special ‘ah 

“ity about drug treatment of children in general. In adults a 
Problem exists. The analysis of the difference between 
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: wehiatric patients anc , 
alized psy chi I “UtDatier; 


cult to deal with. hospitalized Ds 
(perhaps representing 2 300 : oN Severe go ‘i 
direct medical sup¢ — and can be m i 

. 4 wide number of ways, including exposure t ef 
ulated in a wi atient is, of course, a continuing member of },. 
therapy. The ie vil ee must be treated with many ey 
community qn an a a The effectiveness of drug i. 
concerns for 2 5 oa sources of behavior modification migh he 
ae in these two instances. In the case of children, y,, 
a the same situation, except a re an even more 
significant concern for the future years of life that are presumably 
the property of this child now under treatment. 

What can we expect out of a situation such as I have de. 
scribed? We certainly can expect that studies will be carried out 
cross-sectionally on institutionalized children to determine the be. 
havior modification from the use of a variety of drugs. Some such 
studies have, of course, already appeared. We do expect that 
further studies will improve in design and control features. In 
the case of such “tagged” children, we have a real opportunity 
to follow up in future years. 

Comparative psychological analysis with drugs is proceeding 
at this time at an accelerated rate. Some lines of research are 
Fo he ora slo of the analysis of drug effects on 
se oes wes y can expect in the immediate future 4 
of developmental ati fg * —— oS a Sa ae 
research is catching on ae rahuman Bubjerts. mee .. 
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tty hard situation to face, but there are studies that can be 
“otty - 

ore 


, and that are being done, and I want to close on a note of 
done § 


arte are ideas which are useful to manipulate—new ideas and 

vet frequently, old ideas. There are variants of established by- 
ther: that are worth re-asking. Fortunately, in all of the basic 
Sats related to these problems, valuable new techniques have 
yeen developed, so the problem isn’t as bad as it sounds. 
for our time, with our level of ignorance, there are ways of at- 
tacking or approaching this problem. Many people can contribute 
n these attacks; whether they are going to be right or wrong, I 
don't know. The problem is worth pursuing, however. 
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- Ross, in his position as an experimental Psychologie ha 
x ber of problems and very nicely described Certaj, 
wee vd shifts of emphasis in psychological researc}, Fi, 
— a we may be able to hear not only Papers on ¢}, 
"eats of poate on the development of young animals ang ¢; 


dren, but also papers = the 

; gical research. 
oS aie is that of a psychiatrist with both clinica! 
and research biases. My clinical orientation is as much Dsy. 
chotherapeutic as it is pharmacotherapeutic, and although many 
of my research interests are pharmacological or biological, my 
emotional biases are psychodynamic. This puts me in an interest. 
ing midposition, able to pull the dirty trick of acting like a clini. 
cian around research people and like a researcher around clini- 
cians. I don’t think this is at all bad since it can often serve to 
broaden perspectives and perhaps to enable the Psychopharne- 
cology Service Center to stimulate and help support both wel 


designed clinical research and clinically relevant basic or animal 
research. 


chil. 
effects of drugs on the develope, 


Dr. Ross has told us to expect an increasing amount of re- 
search on the psychological, behavioral, and neurophysiologic#! 
Fee through which animals pass during their growth and de 
gue on = work can be expanded to include studies or 

ec eR et 
oe ye or psychiatric drugs on these processes. This is ¥¢ 
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qrug xX? Or, a: i ae should use it even more if 
y fe | it is better or an adult to be less anxious and less in- 
velligent than it is to be more anxious and more intelligent? 
fven assuming that the dose of drug X given the rat was 
comparable to that given emotionally disturbed children, one 
iJ] must worry about the dangers of Overgeneralizing from 
ah effect of a drug on a normal rat in a constant environment 
to the effect of a drug in an emotionally disturbed child in an 
environment that may well have helped produce his emotional 
‘Ines. Similarly, generalizing from a normal rat puppy to a 
child with mild to moderate brain damage is equally hazardous. 

This limitation in the generality of animal findings has two 
logical consequences: (a) more attention should be given to 
the effect of drugs on animals raised under stress conditions 
which in the absence of drugs would leave the animal “neurotic” 
or behaviorally abnormal at maturity, and (b) findings derived 
from animal work should, insofar as possible, be thoroughly 
rechecked in psychiatrically ill children if the drug in question 
has appeared to be clinically effective. 

It is obviously highly unethical to study long-term drug effects 
in normal children. On the other hand, the practical clinical 
questions all pertain to sick children. 

Dr. Ross in his paper has underlined the danger of “behavioral 
toxicity” occurring in children given drugs and has mentioned 
the possibility that drugs may interfere with learning. 

My discussions with clinicians experienced in the use of drugs 
in children have led me to conclude that drugs, properly used, 
may greatly facilitate classroom learning in children who were 
Previously too anxious, too confused, or too hyperactive to learn 
* all well. Good research should enable us to settle this highly 
portant question, but it is certainly possible that a drug ne 
a with learning in a normal growing rat ‘< Ee rere 

tut human may facilitate learning In an abnormal child. 3 

cal observations and a controlled study reported by ee 
Support this contention, but much more work is needed. 


T would, therefore, like to stress that if overgeneralization 1s 


ded, expansion and continuing interaction of drug research 
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igh clinical researcn : T Work; 
be verified ey for a better understanding of how ty 
both areas 18 : can best be used in chia.” 
chiatric drugs act and how they child Dsy. 
iatry. > 
peed is one other critical problem I would like to Mention, 
Do children with psychiatric disorders really respond to differen, 
drugs, or differently to the same drugs, as compared to adults? 
The two current drugs which come to mind as apparently acting 
differently in children than they do in adults are Benzedrin, 
and Benadryl. Well controlled clinical studies are needed to 
reconfirm earlier work on these drugs, and the lack of effective. 
ness of these compounds in adults with similar kinds of psy- 
chopathology should also be demonstrated conclusively, One 
can then move on to the intriguing question of why this difference 
exists. Do hyperactive children who respond to Benzedrine do 
so because of the developmental state of their central nervous 
system or because their central nervous system function has been 
altered by brain damage of some sort? Are drugs which work 
in impulsive, anxious, hyperactive children with short attention 
eg of any more value in adults suffering from impulsivity 
shite, ae IE disorders than in neurotic and oat 
, tents who usually recej ventiona 
Sager drugs? ¥ ive the more con 
€ arrival of ae poe 
to the shisha ilizing drugs has given a major , 
ot better research methods for the stud) 
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Freed, H.: The use of tranquilizers in a child SC 
I, Paper read at American Orthopsychiatric Association, New York, 
1958. 


Chapter 9 


SOME NEUROPSYCHOLOGICAL PROBLEW 
RELEVANT TO CHEMICAL INTERVENTION 
IN THE GROWING ORGANISM 


LitA GHENT 


HE TITLE of my paper is formidable, and I hope it doe 
not appear to promise more than I can deliver. The questioy 
posed to me for discussion was: what can we learn about the 
central nervous system and integrative behavior from drug te. 
search with children? My point of view in dealing with this 
question is that of a physiological psychologist interested in 3 
developmental approach to neuropsychological problems. I hope 
that my very naivete in the field of drug research in children 
will make it possible for me to have a fresh look at the problem 
—but, on the other side of this coin, I may pull some real boners 
The discussion is divided into three parts. First, I would like 
to consider drug research as one means of intervening in the 
pSareapeine system—chemical intervention in contrast to 
es ae intervention of brain lesions—and 
relevant to the aa ei tioae se miseut pe gered al 
this saratsh ee etween the brain and_ behavior. “a 
subpopulation children = that charming but puzzling a 
i : Finally, I hope to show that resea 
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a great deal of work “e cote done on the behavioral effects of 
‘,ontal and of temporal lesions in the monkey, and these studies 
have consistently shown that a temporal lesion impairs some 
igual discrimination tasks whereas a frontal lesion impairs de- 
layed response tasks (2). These data give us information about 
the frontal and temporal lobes, but in addition they tell us some- 
thing about the processes underlying the two kinds of behaviors. 
From a psychological point of view, we could find similarities 
in the learning and memory processes presumably involved in 
yisual discrimination and delayed response tasks, but the fact 
that the tasks can be selectively disturbed by different lesions 
indicates that the tasks involve different psychological functions. 

The possibility of such behavioral analysis was pointed out 
by Lashley when he said, “The study of the effects of brain in- 
jury should serve as an alternative to factor analysis, parceling 
out elementary functions or abilities which may vary independ- 
ently’ (8, p. 155). Thus, instead of asking whether one part 
of the brain is linked with a particular behavior, we can con- 
sider the brain lesion as a technique for revealing those aspects 
of behavior that are linked together in the sense of being affected 
by the same neurophysiological system. Investigation of the as- 
sociations and dissociations of behavioral defects caused by brain 
dysfunction could develop the psychological categories that 
ate most relevant to neurophysiological processes. When the 
question is put this way—whether certain behaviors are disturbed 
together by a particular physiological change—then the locus 
of disturbance is not important, and chemical intervention in 

© central nervous system is as useful a tool as is surgical in- 
tervention, 

To use a rather crude analogy, I am saying that if one did not 
ts map of the subway in New York, one could get some idea 
by organization of the subway by interventions in ~ fune- 

’ te Let us say that we can observe the behavior 0 ae 
ig... -'eSence or absence) in a variety of stations, and that ere 
teen acon ata nino pu. ts 
Mth Si at there are no trains in the station at se 

eet, and then we find out that trains do not arrive a 
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nee of ‘nterventions in the functioning of the subway | 
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’ fairly good picture of the systems of connectioy. 
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e not part of this syste, 


serl 
provide 
the New York subway. | | 
Well. we are fortunate enough to have readily available ,.,, 
vention to map psychological and neurophysiological system, 
I do not want to stress this approach as a method of choice. }), 
simply as an approach that may be useful for problems that ¢ 

not lend themselves readily to direct experimental analysis 
Psychologists do not usually do research by watching the b 
havior of subway trains, but we do watch the behavior of ra‘ 
in Skinner-boxes. A rat can learn to press a bar in order to get 
food, to get water, to avoid shock. etc., and the behavior look 
rather similar, at least superficially, under these various co»- 
ditions. When the rat is given reserpine, however, Wenzel (10 
“3 UMN to avoid shock was impaired, wheres 
aA. was unaffected. Such data clearly indicat’ 


oa reserpine does not affect learning as such, and that we 
Should look for behavioral ch 


in emotion, in perception, etc. Instea? 
t the ects these various categories, Jet “ 
(“factored o hiss, of behavior imposed by the drug itsell 
logical] . as ®ys terms) in order to develop a PY 
The pore aningtul cate 
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tons that are relevant to neurophysiological stems. To 
fynct ; yo in a / . 

~_. extent, one does find associations of behaviors | ilthough 

ye ; gy 

w accident than by design ) when one finds di 


more | ; ferent as- 
sects of behavior changed after the administration of different 
jugs. However, a listing of behavioral changes js only a first 
step, since such information still leaves us in the dark as to the 
-elationship among the changes. Are these behaviors affected 
independently so that one cannot predict a change in one from 
knowledge of change in another, or is a change in one correlated 
with a change in another? For example, in drug research with 
children, does drug X have a generalized effect such that once 
the threshold for change is reached in one function, there is 
change in all functions? That is, if hyperactivity is affected, are 
there also changes in anxiety level, social relations, attention 
span, sleeping habits, etc.? 

Since it is more likely that some effects will be selective, we 
can ask another type of question. In children in whom hyper- 
activity is affected, are sleeping habits more likely to be affected 
than in other children in whom hyperactivity is not changed? 
That is, do changes in hyperactivity and in sleep reflect a change 
ina common system? 

Comparisons of various drugs can be made in terms of the 
observed associations of changes. For example, both chlorproma- 
tine and reserpine may reduce hyperactivity, but one would 
want to know whether the changes associated with reduced 
hyperactivity were the same in both instances. In other words, 

these chemically different drugs produce their effect on hy- 
Peractivity by acting on the same, or on different, systems? 

The finding of associations of behavioral changes would have 

OP ae well as theoretical importance. It ey be sere: 

differences in response to drugs are su nbs fect 

"a Erion that a drug will always have : A a itt m 

eBect B = one will be able to predict that , 
a ; : 

There is another approach to the analysis of function that I 
< discuss briefly, one that is unique to drug work and 
Shercteriec ny? been relatively neglected. The use of 7 * 

by repetition, and repetition may be accompani 
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ent of tolerance on the part of the Orgar 
bers of repetitive doses of tranquil;,. 
iven, there does not appear to be ie 
available on patterns of tolerance. ~% 
is, do some changes 12 behavior show adaptation to the a 
of a drug more quickly than do other aspects of behavior? 

As an example of the kind of information that could be ob. 
tained, a recent article by Freedman ef al. (3) describes the 
development of tolerance to lysergic acid diethylamide in th, 
rat. They found that adaptation occurred for a complex moto; 
task—rope climbing—for pupillary dilatation, pyrexia, and jj. 
loerection, but not for bradycardia and respiratory arrest. These 
authors suggest that, since the loci in the brain for control of 
these various activities differ, perhaps the cortical and rostral 
brain stem centers adapt more readily than do centers in the 
caudal brain stem. 

[ think it would be of general theoretical interest to investigate 
ot Oe Sg amma Soran drugs, but such studies 
usefulness of a drug mi ht b a dt ear eae 
ance. For example ain : : ned oa seg a 6 pe 
desirable for the sleectia. fr. eres ne < drug, x might be 
would be preferable for a = ee tine 
hyperactivity to continue : aston effects such as reduced 
useful to develop toleran we sce ed. Also, it would ser 
changes produced by d ce to may intellectual and perceptual 
changes. Whether ag Tug action, but not to the emotional 
tolerance to develo Ht possible for such specific patterns ° 
interesting one an i S not known, although the problem is ” 

Presumably possible of resolution. 
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I parameter of growth. It would be surprising indeed, although 
71€ cas © : Pr : : “ olan 2 . F ele : be © 
t portant to know, if the effects of tranquilizers were the same 
m ; c , = <7 = or : J : Oc 
4 “Il ages- Would we expect different functions to be affected 
st all ag cte 


_) different ages? Would we expect the younger child to be more 
vulnerable, or to be less vulnerable, to the effects of various drugs? 

if we look to embryology for a moment, where the method of 
chemical intervention in the growing organism has been in use 
for a long time, we find some tentative answers to these ques- 
tions. It is clear that the effect of a given substance varies, de- 
pending on the age of the organism. For example, the injection 
of insulin into the chick embryo from 0 to 60 hours after 
incubation produces a rumpless chick, whereas the injection of 
insulin between 70 and 160 hours produces micromelia (7). On 
the other hand, at a given age, different substances may have 
different effects, indicating some specificity in the interaction 
between a particular substance and developmental level. One 
generalization derived from such work—with many exceptions 
to the rule—is that a structure is most sensitive to disturbance dur- 
ing the formative stages, when the cells are as yet undifferenti- 
ated, or when the structure is being most actively elaborated 
(11). One of the corollaries to this generalization is that the 
younger the organism, the more generalized or profound will be 
the alterations produced. 

Can we also say, for the psychological and physiological func- 
tions in which we are interested, that intervention in the central 
hetvous system will produce alterations that are more profound, 
‘rmore generalized, in the younger organism? Some data suggest 

t the Opposite may be true. For example, injury to the motor 
*ortex (6) or to the visual cortex (9) of the infant animal is 
“8 deleterious to motor and visual functions than a comparable 
_ 0 in the adult animal, suggesting greater resiliency of the 
who pecrvou system. On the other hand, those investigators 

ave been interested in the effects of infant brain injury on 
flows gence have noted that injury to the ne arm a 
= injury Ss yY more generalized and severe effects ue oes 
. wie a later age (4). Of course, the question is overs = 
_ “V€ put it, since the effects of intervention are probably no 
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wever, What I want to gs, 


a8 Y Is tha 
n can contribute to the qu . 


unctions. Ho 


ts in childre ae Ss €stion oJ 
lity of a variety of functions, or ,¢ ” 


s of development. 
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ne for all ft 
1g eltec 
Inerabi 
different stage | 

ould like to raise in this section is whet 
“<< . . > 2 . : ley 
idictive type of process, Or habituation,” is more like}, . 

an ac te uel 
ur cur at one age than another. Although there is no evidenc, 
which I am aware to indicate that the young organism oli 
whic c ie 
lop dependence more readily than an older organism, ;; i 
ppose that a system which develops und 


the sal : 
study of drt 
relative VU 
n, at 
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the 1 i . 
given functio 
o es 

The last question Iw 


deve 
-easonable to su * 

not rap ditions would be dependent on those conditions {o, 
ctioning. For example, there is the rather unusual cas, 
report (5) of an infant whose mother had taken large doses ¢{ 
pyridoxine during the first five months of pregnancy. As might 
be expected, the mother showed no signs of pyridoxine addictioy 
or dependency. However, a few hours after birth the baby began 
to convulse. Study of the infant for several months revealed that 
the convulsions could be controlled only by the administration of 
pyridoxine. The authors considered the problem to be one of 
pyridoxine dependency. No doubt this particular case is a con- 
plicated one, and while development of dependency may not be 
“* only interpretation possible, it is nevertheless a very credible 
the term loosely) py : cetie aoe % dependent (using 
which they were at aoa physiological conditions in 
be more likely to show es ‘ = = Ss a OP dtepe child would 
or adult. A theoretical Dee : a than the older chil 
4 possibility is the neurons a ve which is consistent with such 
psychological theory developed by Hebb 


(4), describin h 
are the eet ow cell assemblies (i.e., patterns of firing whic 


through the experionenr nt, Of concepts) could be organize 
sumably the older saa ie ie organism. In the adult, and p 
ety; that is, N cells gone Cel assembly has a large marin? 
assembly, but the 5 Ze ght have been originally active in the 
ugh use such that “Plc facilitation between cells is incre 


at a later age only N — a cells are nece 


cert 
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tenance of the pattern of firing. Thus. 


main aa well deve =) 
fot blies would show stability in the eloped 


assem yresence of -« , 
at tit neucel activity in ieee of a chemical 
the established cell assembly would incorpor 
af the changed pattern of activity. 

One consequence of this would be that when the drug was 
withdrawn, it would have little effect on the functioning of ne 
assembly. In the young child, where cell assemblies sie in the 
process of being formed, it is possible that the changes in neural 
activity induced by chemical agents would be incorporated as 
part of the development of the cell assembly. Thus, one would 
expect that symptoms of habituation in the area of perceptual 
and intellectual performance would be more likely to appear 
in young children than in older children and adults. I have stated 
this possibility in an extreme way, and while it is unlikely that 
gross habituation would appear, a search for subtle effects would 
be of theoretical and clinical significance. 

Incidentally, there is a problem implied in this whole dis- 
cussion of the relation between age and drug effects that I would 
like to make explicit. Since we have so little information in this 
area, it is possible that tranquilizing drugs have a deleterious 
effect on some aspects of growth and development. I feel most 
strongly that this problem should be dealt with before we can 
undertake to explore other aspects of the relation between drug 
action and the stage of development of the organism. 


, and furthermore 
ate relatively little 


Developmental Approaches to Brain-Behavior Relations 


I would now like to cease asking questions for the sake of 
Posing problems, and instead ask a question for the purpose of 
illustrating an answer. If we are interested in the relation be- 
tween the brain and integrative behavior, is there any special 
Value in studying the behavior of children? I am sure that a 
great many people would say, “Yes, of course, the more we under- 


stand the d articular aspect of behavior, he 
e development of any partic of the adult organism. 


is most usually appli 
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brain injury e atically earlier modes of functioning, I myself + 
sion to autogeneue ti hypothesis, although it can a em 
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yt fav Ol the ae scOeT] ’ TeLelMVAl | 
| shorthand for describing and categorizing heh, 


that I would like to illustrate now j, tha 
work with children may suggest iced ae to be asked 
about the behavioral detects Serene oA ERE A ult. That is, | 
am not going to draw any parallels between disruption of be. 
havior in the adult and childlike behavior. Instead, I would |i, 
to show how 4 problem that was first raised in adult behay; “ 
was investigated developmentally, and that the developmenty| 
data then suggested a new line of inquiry into the adult phe. 
nomenon. 

One of the disturbances reported to occur after brain injury 
in the adult is a difficulty in handling visuomotor material, Dy. 
Bender has worked on this problem (1), and the Bender-Gestalt 
test, the Kohs Block Designs test, etc., are frequently used to 
measure disturbance in visuomotor functioning. One aspect of 
this visuomotor difficulty is that, although a form may be repro- 
a serene _ was orientation is changed. Some difi- 
OT BaP sa “praeisig of forms is also character 
study the normal deat of oe eae pe while . 
tation as one way of a oe i eee = spat ar 
injury, pproaching the deficit shown after brain 

There Ww ‘ 

Planned, but came y © tell you about is a way that I had 00 
pon by chance. In doing some exploratory 


work, I asked fo 
ur-year- ; . 
of realistic forms Sages pnildren to tell me which of a Pi 


do this quite well. Wh “ark down, and of course they ot! 
escent, a v. agded pairs of nonrealistic for™ 
sape, an incomplete circle, etc» ™” 
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alistic forms. Some- 
pe oe" aS Supposed to |] 
mes ; Sal 

; at breath they said that one of two unide 
in | 


was upside down. anus preference for orientation of nonrealistic 
forms is a fascinating phenomenon, but I want to consider it 
now only with respect to its implications for disturbances in 
jguomotor functioning in the adult. 

Why is it that a nonrealistic form looks “right” to a child ina 
certain orientation and “wrong” in any other orientation? One 
possibility is that recognition of the form is facilitated by a 
particular orientation. If we assume that the young child does 
not perceive a figure as readily as an adult and that the figure 
is scanned or perceived sequentially, then perhaps this sequential 
perception is facilitated when the form is in a particular position 
rather than in other positions. 

The rotations noted in the reproduction of forms after brain 
injury have usually been interpreted as indicating an instability 
in the subject’s space perception or a defect in the actual percep- 
tion of spatial relations. The work with the children suggests a 
very different interpretation. Perhaps the figures are rotated when 
they are not in the perceptually preferred position (i.e., the posi- 
tion that facilitates sequential perception and sequential repro- 
duction of the form). One could make a first step toward testing 
this hypothesis by simply asking the subject who rotates forms 
to put the forms in the position that looks right to him to see 
whether the perceptually right position corresponds with the 
spatial orientation in which the form was reproduced. The next 
question one might ask is whether the recognition of a form— 
not the reproduction but simply the identification—is better when 

¢ form is in one orientation than in another. 

Although this problem intrigues me a good deal, I shall not 

den you further with my ruminations upon it. The purpose of 

iscussion has been to illustrate the way in which study of 
| om in children may suggest new f Moaree nas 
5 ake the adult. Speaking more generaly, © yr stand 
the a Dchavior has been put together, then we may mia 
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~“'Sidering certain disturbances in behavior as a regressl 


geometric forms to be representative of re 


the Id ask what the picture w 
, would ask what the picture w . . 
1¢) I e, while 


ntifiable forms 


wnty: int Psychopharmacology 
hi search W f 
Child Re 


162 f functioning, we 
€ simplified mode 0 - ti a ey along 
2) be . . ‘ eo » € ’ eo] 
x ue ticular dimensions simplilication or Change hag taker, 
. ar ] c 
which pal 
place. 
Summary 


I would like to recapitulate very peety - main points of 
discussion. Chemical intervention in the central Nervoys 
the dis rovides the opportunity for investigating whethe; ap. 
nei Cel ct or related behaviors can be separated and, in. 
eet: whether dissimilar behaviors do in fact belong to the 
same neurophysiological system. There are some particular ques. 
tions to be asked in work with a developing organism. Are psy- 
chological functions more resilient during the developing stages 
than after the function is established? Is the young organism 
more vulnerable to a habituating type of process than is the older 
organism? Finally, discovery of the factors underlying behavior 
at different stages of development may suggest the dimensions 
along which behavior is changed as a result of brain dysfunction. 
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DISCUSSION 


Jort J. Exxes * 


Dr. Ghent has done us all a service in defining some of the 
islands of knowledge as well as the massive ignorances which 
at present bestride this inordinately difficult field. In a sense, the 
questions she posed recall the very questions posed by the First 
International Neurochemical Symposium on the Biochemistry 
of the Developing Nervous System, held at Oxford in 1954. The 
editor of the proceedings of that symposium chose this quotation 
by Sherrington as the motto of the conference: “. . . the problem 
has one virtue at least—it will long offer to those who pursue 
it the comfort that to journey is better than to arrive” (6, p. v). 
To be sure, in this field of developmental neuropharmacology 
t neurochemistry, we are in for an interesting, if bewildering, 
Journey. It is always much more interesting (and infinitely more 

cult) to study imbalance as against balance, change as against 
stability. The time scale of morphological change in the develop- 
ng Nervous system is, despite its rapidity, infinitely slower than 
© time scale of chemical change, and the experimentalist’s 
and must indeed be swift to define such change. 
, ne issue posed by Dr. Ghent is the potential value of discrete 
a intervention in determining the connectedness and 
It edness of functional systems within the nervous system. 
dusiye .,. COmnectedness which is so often missed by an ex- 
“¢ study of one function out of context with another. As 
s 
Wee Ss Prevented Dr. Elkes from attending the conference. Boo comments 
| “d subsequently for inclusion in the present volume: 
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pearance of reflex functions ¢ : 
ble temporal sequence (1, 2). Though such patterns have been 
established, very little indeed is known of the interrelatednes, 
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atterns in man. Equally, it has been studi. 


adheres to a definite and reprodygj. 


of these various patterns. 
To add force to Dr. Ghent’s point of the inordinate stabilit, 


of some of these functions in the face of chemical intervention, 
I can but quote a brief series of exploratory experiments per- 
formed by my colleagues in Birmingham some five years ago 
(3). We tried to study the effects of a number of drugs on 
postnatal development in the rat by administering them (in 
most instances twice weekly) from the 6th to the 40th day of 
life, and in some instances for 150 days. The drugs used were 
ran anticholinesterases (including : DFP, iso-OMPA, and 
pang ca gee lysergic acid diethylamide and dihydro- 
» Cworpromazine, and picrotoxin. Eye opening, the 
ing reaction, the placing reaction, re- 
ty to an electric stimulus were tested 
nticholinesterases, levels determined 
ceiving arachis oi] (the icky ae tek Te 
though the dosage of yn Bi atropine only. 
enough to cause mets ms the anticholinesterases was sever® 
ice chronic By tebe fe third of a total of some 150 
cted growth stration of cholinesterase inhibitors 
- eae did not in any appreciable 
nee of the body-righting, 2" 
: There was a relative freedom ° 
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at the time that nee eee i different rates and patterns 
of development # : 1¢ ~3a : ur 4 these two periods of de- 
“elopment (4). Alt 0ug a sat doubtful whether the high 
cholinesterase inhibition igures obtained (which were of the 
order of 70 per cent ) reflected the inhibition in vivo, the results 
suggested either a very high reserve for the cholinesterases in 
mm rat's central nervous system or a lack of dependence of the 
processes studied upon these enzymes. Equally, one wondered 
then, and one still wonders, whether substrates other than 
acetylcholine may well have operated in this process. I would, 
however, wish to stress again the relatively crude nature of the 
indicators used in this study. 

The enigmatic findings obtained with the other drugs posed 
several problems, of which perhaps two deserve mention. First, 
while growth was significantly retarded by all the drugs em- 
ployed, such statistical trends as were apparent in our small 
samples suggested an advancement in time of some forms of 
behavior by some of the drugs tested. Secondly, no single drug 
exerted a universal effect on all phenomena studied. A differential 
effect of the drugs on the emergence of responses therefore 
seemed at least possible. Naturally, one cannot in any way claim 
that the tests used in this limited series (of some 56 animals) 
measured the maturation of specific centers or nuclear groups 
in the central nervous system. Too little was known to us at the 
lime in this respect. Equally, we were limited to a study of 
Sequential emergence of certain reflexes. It is a totally different 
matter to ask whether such persistent chemical intervention 
Would interfere with either memory or learning. Rosenzweig 

’S some important clues in this respect in the work which he 

‘Stecently communicated (5). 

it Would seem to me that careful use of specific enzyme in- 

: tors (particularly directed against enzymes either eee 

‘ve, or suspected of playing, a vital role in the economy © 
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Metabolite of a particular enzyme system (an F ~ s, the 
tite) to the development of a group of functions, — 
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a . might contribute to an understanding of the releas: 
successful, it mig . sor during the maturation of the endocrin. 
of patterns ee i % e storage and release of such patterns 
vei al connotation. | 

hent also referred to the concepts of regression, | Agree 

Dr. Ghen that the regression to older patterns of adaptiy, 
emphatically of Jacksonian march in reverse, is too Simple a 
behavior, 3 rae not take account of the novel and unique Way 
pros nee functions of the nervous system adapt to change, 
are this respect drugs may teach us a good deal—drugs 
used singly, or drugs used in combination. . 

Lastly, I would ask Dr. Ghent whether at this stage of ou 
knowledge we are at all justified in assuming that the storage 
and processing of information occur in cell assemblies as the 
penultimate units, or whether the dynamic turnover-in-time of 
subcellular constituents may not have something to do with our 
ability to store and process information and, more particularly, 
our inordinate ability to process information in time. Is it at 
all likely that the neuroproteins may be a rather special kind of 
information storing protein, distinct from the genes which firmly 
and indelibly store hereditary information, or the immune bodies 
which store information over a long span of time? Somehow the 
nie system appears to be especially adapted to processing 
eid m short ro of time—in fact, the ability to organize 
outstanding aie es ae response would seem to be an 
is the neuron soe be Ne est pee ies Becware thst a 
these lightning brand abisnatie <2! Pome, play =" 
more insight into the ae ould not tracer studies give Us 

nover of subcellular constituents &0 
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Chapter 10 
CLOSING REMARKS 


Mitton J. E. SENN 


WOULD LIKE to close with the words that Dr. Ross has 
just used about “beating the heads of pediatricians, [ wil 
now expose my own biases and prejudices. One of the advantages 
of coming to a conference like this is to be stimulated and to be 
provoked and to find agreement and to find companions in one's 
own despair. 

My concerns are in connection with nonpsychiatric and psy- 
chiatric physicians who now misuse drugs. I would beat all phy- 
sicians over the head for the way they are presently using drugs, 
aided and abetted by the drug companies. 

There are drug company representatives here today. I would 
make a few pleas to them. First of all, do not encourage the 
oo sie ee to use drugs when other areas of psy- 
chotherapy are needed, useful, indicated. 
eee a snes a ae in medicine. The pediatrician is 
is often called sikecer ie ioe nei So toenail 4 
cally sick in terms of shoes tens children who are not papa 
that the parents want race wor oe who are disturbed enous 
help for their Own anxi p—at least diagnostic help, and maybe 
chiatric physician are xiety. The pediatrician and the nompsy- 
they have been uth ce attempting to use drugs as short cuts 
havior that parents ex § tor years to bring about changes in be- 

I thi e drug ees the physician to bring about. ; 
oseness of advertising and 1 aiding and abetting this by 908 
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the other thing I would like to point Out is that ] appreciate 
much the words of caution offered today by 
ess, words of caution to the clinician that ] 

Boer hypotheses and better designed experi 

ae in the area of clinical investigation. 

Finally, a number of you—Dr. Ghent, Dr. Ross, Dr. Long— 
have mentioned the value of the child as a subject for research, 
and this I agree with; yet I cannot understand why more psy- 
chologists do not become interested in child study and why they 
do not join their medical colleagues in collaborative studies, 

| know some of the reasons why this is not done. For example, 
it is not easy to translate and interpret from one discipline into 
another. There is, in addition, the difficulty of dealing with dif- 
ferent species. One of America’s foremost psychologists, having 
recently spent a year in an attempt to write a book on com- 
parative psychology, said to me, “I have decided that my col- 
leagues over the years are right. There is no such thing as com- 
parative psychology.” I think that possibly his dilemma came 
about because he was looking for similarities of behavior in 
different species. As Dr. Ross pointed out, we must also look 
haste when we concern ourselves with comparative 

havior, 

Finally, to close my remarks, Dr. Fisher suggested that I might 
tell you something about some of the important similarities be- 
tween American research in human behavior as it relates to 

_ ‘nimals and children and the research now being carried on in 

. Russia, As some of you may know, I spent some time there dur- 

ig the past year, and really to review their research would be 

along Paper in itself. So, I will only say that in Russia it is easier 
to study children than it is in this country. Almost every depart- 

Ment of pediatrics has a group of orphans in residence; .o <i 

2% three years of age and are available for all kinds of in- 

_  ‘Sstigative studies. ; 

belie, tranquilizers are used in Russia because a snasy. 

and © there is only one real cause for psychologi ‘ 
that is the organic—rheumatic fever, encephalitis, Sag Has 
thugs 8, endowment, etc.; hence, their interest in the us 
il change organic pathology. 
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used in psychiatric practice for therapeutic purposes. In order to 
keep the list to a reasonable length and more directly related 
to the problem at hand, we excluded studies of such agents as 
glutamic acid, anticonvulsants, barbiturates, etc. A reference 
list of this kind could clearly have included other articles and 
been extended in many directions. We have here attempted to 
give a selected compilation of the published literature which, in 
our opinion, is most relevant to the psychopharmacological re- 
search in this field. 

The references are limited to published articles (and some 
Papers read at meetings) in the English language. Reports on 
; "/hopharmacological research with children have, of course, 
B grins rie languages, notably the early article on the use 

Zine with children by Heuyer, Giraud, and Gali- 
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alphabetizing the various headings used in the index to describe 
a study, we decided to group the terms under the following 
categories: (a) type of reference; (b) type of child; (c) clinical 
setting; (d) follow-up; (e) drug; (f£) dependent variables; (g) 
type of measure; and (h) side effects. This index is not intended 
to be either exhaustive or definitive; we do hope, however, that 
it will be a convenient time-saver in directing the reader to the 
studies in which he is most interested. 
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53, Denhoff, E., and Holden, R. H.: The effectiveness of chlorpro- 
mazine (Thorazine) with cerebral palsied children. J. Pediat. 
47 328-332, 1955. ? 


This paper reports the results of an evaluation of the physical and be- 
havioral effects of chlorpromazine in 18 cerebral palsied children, each of 
whom served as his own control. Improvement was rated by occupational 
and physical therapists and by the speech therapists and nursery school 
teacher. Improvement occurred in 50% of the children when on chlorproma- 
zine, a significantly greater improvement than occurred when they were 
on placebo. No toxic effects were noted. 
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To assess reserpine’s effectiveness in controlling the deviant behavior of 
low and medium grade mental defectives, the drug was tried, with a 
period of placebo between two drug trials, on 22 of the most inaccessible, 
noisy, aggressive patients at an institution. Seven were epileptic and 10 
had psychotic traits. The age range was 11 to 57 years. Clinical observation 
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and severity of seizures were reduced in three epileptics, and the severity 
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an allergic rash. Two case histories are given. 
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The author reports a six-month trial of chlorpromazine in 16 hospitalized 
children who were hyperactive, intractable, hostile, and aggressive. The 
age range was 6 to 15 years. Definite improvement occurred in 12; there was 
tot much change in 2, and no change in 2. The only observed side effects 
Were drowiness during the first few days, fatigue, and one case of pseudo- 
parkinsonism, Two illustrative case histories are given. 
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A clinical trial with iproniazid is reported for 14 children aged 4 to 
10 whose diagnosis was childhood schizophrenia of the autistic type. All 
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based on staff observations, reports from parents, colleagues, and school 
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maladjusted 


The effects of chlorpromazine were investigated in nine acutely disturbed, 
chronically acting-out boys, aged 6 to 13. The drug-treated group 2s 
compared to untreated children. Improvement occurred in all children 
on chlorpromazine, and they were able to establish rapport with the ther. 
apist. No side effects were observed. 


76. Gerard, D. L., Weisselberger, D., and Kritz, D.: Reserpine in 
the post-withdrawal rehabilitation of adolescent opiate addicts 
A.M.A. Arch. Neurol. & Psychiat., 76:106-108, 1956. 
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A controlled study of the effects of reserpine was carried out with 27 
adolescent opium addicts one month after withdrawal of opiates had 
been completed. Only two subjects in the experimental group improved, 
none in the control group. Four were not affected by reserpine; 10 were 
not affected by placebo, Eight on reserpine became progressively wo'st, 
re - whom developed acute psychotic states; three on placebo change! 
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This paper reports the effects of meprobamate on muscle tone, hyper- 
activity, emotional control, and athetosis in cerebral palsy patients (5 
adults and 48 children). Electromyographic studies were made before 
ad during treatment. The drug favorably affected muscle tone and in 
certain cases had a tranquilizing action. Effects on symptoms are presented 
ina number of figures. Four case histories are cited. 
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This paper reports an own-control, double-blind study of the effects of 
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A seven-month study was carried out to evaluate the effect of reserpine 
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The effects of reserpine were investigated in nine autistic children Tang- 
ing in age from 3% to 9 years. Results were evaluated by a psychiatric 
rating scale and by observation. Dosages, side effects, toxic symptoms, and 
withdrawal symptoms are reported and discussed. The authors report that 
some degree of tranquilization occurred in all nine children. 
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Righty-five epileptic patients, mostly children, were treated with ampheta- 
mine or d-amphetamine sulfate; the seizures were controlled in 38% and 
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104. Livingston, S., and Pauli, L.: Meprobamate in the treatment of 
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One hundred and twenty-eight epileptic children, 59% of whom also 
manifested hyperactive behavior disorders, were treated with meprobamate 
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+n the number of speech errors of mentally defective patients hi ie 
creased relaxation resulting from the application of mephenesin s i 
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113, Molitch, M., and Sullivan, J. P.: The effect of Benzedrine sulfate 
on children taking the New Stanford Achievement Test 
Am. J. Orthopsychiat., 7:519-522, 1937. 


Amphetamine sulfate improved the total (average) scores of boys as 
revealed by the New Stanford Achievement Test. There were no unfavora- 
ble reactions of any serious consequence, especially with smaller doses. 


4. Morris, J. V., MacGillivray, R. C., and Mathieson, C. M.: The 
results of the experimental administration of amphetamine 
sulphate in oligophrenia. J. Ment. Sc., 101:131-140, 1955. 


Ina controlled study of the effects of amphetamine on mental defectives, 
the drug was not found to significantly increase intelligence, learning 
capacity, speed and accuracy of voluntary attention, fluency, or memory. 
There was no evidence that amphetamine facilitates CNS action toa point 
Where the mentally handicapped can benefit from educational training. 


115. Morton, H. G., and Warson, S. R.: Control 
in small group of children with neurologic 
M. A, 43:786, 1957. 


A . 0 
te Paper reports an own-control, double-blind study ent of children 
__serpine as an adjuvant in the treatment and es: were children. 
With "eurological disease. Of the 29 patients studied, coordination, T€ 
i “'s and physical therapists rated the ea behavior 

n, strength, alertness, attention span, S00 not cited in detail. 


i reactions, Results were negative an are on ns 
- Moskowitz, H.: Benzedrine therapy for, 1941 

a ‘apped. Am. J. Ment. Deficiency, 45: 2 

a Selected « sophrenia, prolong 

“a cases of uncomplicated oligoP nervo 
:, “tphetamine sulfate raises the. ability of the “este 


study on reserpine 
disorders. J. Florida 


hild Research in Psychopharmacology 
hula 8 : 
194 C 


‘ yhere educational trainir, 
» the point where educ ul training 


performance ability. The selection of these 


ets such as body measurement. 


rene rd te a 
of the mentally handicapped 
be utilized, resulting 
orrel: 
adrenalin injection. 


in greater 
“with somatic fact 
nay be c tted with somatic fa 
cases Ma} 
and response to | 
f ‘ F A i . ’ 
m ist Kinross-Wright, V., and Finney, R. M.: Chior. 
117. Moyer, J. 1. therapeutic agent in clinical medicine. Ay 4 
a é , 


2-218, 1955. 


promazine as é 
Arch. Intern. Med., 95:20 


{, B.: The use of a tranquilize 
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= en he he of behavior problems in a private pediatric 
practice. Illinois M. J., 112:171-174, 1957. 


Report of a study carried out in a private pediatric practice in which 
58 children received hydroxyzine syrup for various symptoms of abnormal 
behavior. Response to the medication was individualized and a large ma- 
jority of the patients showed striking improvement. No adverse side reac- 
tions were noted. 


119. Nichamin, S. J.: Chlorpromazine in the treatment of mild 
behavior disturbances. J. Michigan M. Soc., 55:1469-1471, 1956. 


The author reports the use of chlorpromazine in treating 22 children 
with minor behavior disorders. Drug effects were determined by observa- 
tions of the children and interviews with them and with their parents, Re- 
sponse was good in 14, poor in 8. The only side reaction was transient 


drowsiness in one case. Brief case histories are given for the 14 children 
who responded favorably. 
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14, O'Sullivan, C. J.: Myanesin in tension states. J. Irish M. A., 
30:167-169, 1955. 


15, Pasamanick, B.: Anticonvulsant drug therapy of behavior prob- 
lem children with abnormal electroencephalograms. A.M.A. 
Arch. Neurol. & Psychiat., 65:752-766, 1951. 


Twenty-one boys with behavior problems, 6 to 13 years of age, with 
vious electroencephalographic abnormalities received one or more anticon- 
vukant drugs, including diphenylhydantoin, mesantoin, tridione, and phe- 
nobarbital. With minor exceptions the results were uniformly disappoint- 
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130. Rees, . ; 
hypothesis. Addendum: report of six cases treated with chlor. 
promazine hydrochloride. J. Am. M. Women’s A., 11;11-16 
1956. 


Two brief case reports are given for schizophrenic boys aged 10% and 9 
who were benefited by treatment with atropine. Six case reports of severely 
disturbed children who were treated with chlorpromazine are given in an 


addendum to the paper. 


131. Rettig, J. H.: Chlorpromazine for the control of psychomotor 
excitement in the mentally deficient; a preliminary study. 
J. Nerv. & Ment. Dis., 122:190-194, 1955. = 
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| 437, Segal, L. J., and Tansley, A. E.: A clinical trial with hydroxy- 
: zine (Atarax) on a group of maladjusted educationally sub- 
normal children. J. Ment. Sc., 103:677-681, 1957. 


A trial was carried out to evaluate the effects of hydroxyzine in 16 
matched pairs of maladjusted, educationally subnormal children whose 
school performance was not up to their capacities. All were in a resi- 
dential school. Improvement, as evaluated by behavior and class perform- 
ance, occurred in 14 drug-treated children and in 2 children in the placebo 
soup. In no case did leukopenia or granulopenia occur to a degree warrant- 
ing interference with treatment. A transient eosinophilia and increased 
monocytes occurred but cleared quickly. Four very brief case reports are 
given. 

138. Selling, L, $.: Clinical study of a new tranquilizing drug. Use 
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ate), J.A.M.A., 157;1594-1596, 1955. 
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142. Silver, A. A.: Mane 
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This review includes a section on the place of drugs in the manageme,, 
of schizophrenic children. The uses, effects, dosages, and side effect. . 
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143. Souder, C. L. R.: Thorazine in surgical-psychiatric emergencies 
Delaware State M. J., 27:191-193, 1955. r 


144. Sparup, K. H.: Meprobamate. Lancet, 2:807, 1957. 


Ina letter to the editor, the author summarizes a trial of meprobamate 
in 33 cerebral palsy patients, 29 of whom were children. Dosages : 
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149, Talbot, M. W., Jr.: The use of reserpine in irritable and hyper- 
tonic infants. Ann. New York Acad. Sc., 61:188-197 1955, 


i The effects of reserpine elixir were investigated in 32 infants between 
| tweeks and 11% months of age. Age, duration of symptoms, birth order 
| family history, sleeping patterns, and weight and rate of gain are dis- 
| assed. Twenty-nine of the infants benefited from the drug, one was not 
helped, and in two the drug had to be stopped because of severe abdominal 
camping. Other side effects included nasal stuffiness, excessive somnolence, 
and diarrhea. Effects of withdrawal of drug after six weeks are discussed. 
The 19 who reverted to pretreatment behavior were given a placebo for a 
week and then put back on reserpine. 


150. Tarjan, G., Lowery, V. E., and Wright, S. W.: Use of chlor- 
promazine in two hundred seventy-eight mentally deficient 
patients. A.M.A. J. Dis. Child., 94:294-300, 1957. 


The effects of chlorpromazine on various behavior distu 
investigated in 278 mental defectives, 141 of whom were in the — 
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153. Vergani, O., and Aldeghi, E.: Preliminary clinical experiments 
with promazine in infantile neuropsychiatry. In S. Garattini 
and V. Ghetti (Eds.), Psychotropic Drugs. Amsterdam, Elsevier 
Publishing Company, 1957. Pp. 558-560. 


This is a report of the results of experiments with promazine in children. 
Thirteen of the 27 subjects were epileptic, and all of the children dis- 
played abnormal electroencephalograms. The drug produced excellent re- 
sults in 6 patients, good results in 13, moderate results in 4, and no results 


in 4, A brief explanation is offered for the probable mechanism of action 
of promazine in these patients. 


154. Watkins, C.: The use of reserpine in cerebral palsy. South. M. J., 
49:1488-1494, 1956, 


This Paper reports the clinical and behavioral effects of reserpine in 15 
weg palsied children, a number of whom had emotional problems. 
in need histories are cited. A change in psychological test score is re- 

tec’ to in one case history, but no other mention of testing is made. 
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This is a preliminary report on 156 mentally retarded patients, includi 

9 between the ages of 5 and 10 years and others between 1 and ey 
who were treated with reserpine, chlorpromazine, or both for a period 
of 1 to 10 months. Dosages are reported, and results and complications 
with each drug are tabulated. 


158, Zimmerman, F. T., and Burgemeister, B. B.: Preliminary report 
upon the effect of reserpine on epilepsy and behavior prob- 
lems in children. Ann. New York Acad. Sc., 61:215-221, 1955. 


The authors report an own-control, double-blind study of the use of 
reserpine in 87 children and adolescents, of whom 72 were epileptics and 
1) mental defectives. For the epileptics, only the anticonvulsant and be- 
havioral effects of the drug are reported. Observations and ratings of be- 
havior of the mental defectives were made, and psychological tests (verbal 
and performance tests, the Rorschach, Stanford-Binet) were given, but 
ratings, test scores, ete., are not included in this paper. They are to be 
Published separately. Only a summary of observed changes is given. 
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